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NEW INVENTION 


Miracle Fuzz 


A new space-age invention and the same effect 


first 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

Y ou are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization. 


SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator—a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 


CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 


WALL TEST 
Take our unit and place it next to a wall. Also 


put a large piece of paper on the wall. Within a 
few days notice how black the paper gets.That 
black film is finite carbon particulate matter — 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Оз, 
whereas the molecular formula for ionized 
oxygen is Oo with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 


Price 
49.95 
245.00 
149.95 
79.95 


“Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 


Note: One unit not mentioned above pro- 
duced no ions and actually produced ozone 
or several times the maximum ozone concen- 
tration allowed by federal government 
standards. 


*lons 
438,000 
63,000 
72,000 
75,000 


Name 
Energaire 
Omega 700 
AirCare 
Modulion 


USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 


as rgan ag combine to create the world's 
ome oxygen regeneration system. 


We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 


SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products — 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $49.95 plus $3.00 for postage 
and handling (Illinois residents, please add 696 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 


NEW LOW PRICE 


PRODUCTS 

THAT | 

Ww NE THINK 
Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
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Not Just Another Limited Area Motion Detector! 


guarclex: 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 


Burglar Alarm System 


Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 


When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
Sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control! panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio. etc; 
terminals for connecting 
optional outside siren and | | 
back-vp battery (not Wheel. 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (644" x 934" x 8") 
and weighs less than 6'/2 pounds. 


EXIT AND ENTRY DELAY 


The Guardex 8000 alarm has a built-in exit delay WIDE Jeu 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your bullding you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 


Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 
The Guardex B000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 


30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $199.85. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for OUTRE It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a com piste refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 

our credit card or send your check to Guardian Electronics, 
nc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 


(If you require more information, | 
call during California business mors 
hours, Monday - Friday). 


master charge 
p = ы 


Dealer Inquiries Invited 
CALL TOLL FREE 
(800) 423-5499 


GUARDIAN 


[ELECTRONICS, INC. 


31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 


California residents: 
(213) 889-1414 collect. 


Price subject 
to change 
without notice. 


Some things just naturally go together. 


- ed in Canada . 


\ А rn м T. M ol of a 11 Ї st ы m. ( а i. М ^ x A = 
a d ME a | 


Editor-in-Chief C. P. Gilmore 
Editor Everett H. Ortner 

Executive Editor Herbert Shuldiner 
Art Director W. David Houser 
Copy Chief David D. Vigren 


GROUP EDITORS 

Arthur Fisher 

Science & EngineeringlSpecial Projects 
Richard L. Stepler Consumer Information 
Alfred W. Lees Reader Activities 


SENIOR EDITORS 

Jim Dunne Automotive 

John Free Technology 

William J. Hawkins E/ectronics 
E. F. Lindsley Engineering 


ASSOCIATE EDITORS 
Paul Bolon, Ray Hill, Edwin C. Jacobs (Automotive), 
Susan Renner-Smith, Daniel J. Ruby, V. Elaine Smay 


Copy Editor: Timothy O. Bakke 

Assistant Copy Editor: Kathleen Murphy Lord 
PhotographeriPicture Editor: John Keating 
Home & Shop Editor: Alfred W. Lees 

Boating Editor: David D. Vigren 

Art Editors: John F. Crowley, Richard J. Meyer 
Art Associate: Hugo Salhuana 

West Coast Editor: Jim Schefter 

Southeast Editor: Evan Powell 

European Editor: David Scott 

Editorial Assistants: Kathleen Brown (Chief), 
Harriet Brown, Eleanor Freebern, C. Daniel King, 
Edward Moslander 

Senior Production Manager: Henry W. Kazmirowski 


Business Manager: Anna Dallas 


ADDRESS EDITORIAL MAIL to 
Popular Science Editorial Dept. 
380 Madison Ave., New York, N.Y. 10017 


We cannot be responsible for loss of unsolicited 
queries, manuscripts, or photos. They will not be 
returned unless accompanied by return postage. We 
welcome readers comments, but | 

regret that the volume of mail does not permit us to 
answer each letter individually. 


CONSULTING EDITORS 

Jim Schefter, Space 

Edwin A. Link, Oceans 

Jan P. Norbye, Automobiles 

A. J. Hand, Photography 
Smokey Yunick, Auto Mechanics 
Robert Gannon, Science 

Phil McCafferty, Projects 

R. J. De Cristoforo, Tools & Techniques 
Richard Day. Mome & Shop 

Ben Kocivar, F/ying 

Paul Wahl, Guns 


F. X. WILKINSON Vice-President, Publisher 
FRANK MARSHALL Advertising Manager 
MILTON J. NORCROSS Circulation Manager 


Published monthly by 

TIMES MIRROR MAGAZINES, INC., 

380 Madison Avenue, New York, N.Y. 10017 
A Times Mirror Company 


ISSN 0161-7370 


MATTHEW T. BIRMINGHAM ЈА. 
Chairman of the Board 

JOHN A. SCOTT President 

GORDON B. HALL JR. Senior V.F. 
ARTHUR H. LOOMIS Vice-President 
HUBERT P. LUCKETT 
Vice-PresidentiEditorial Director 
GERTRUD BORCHARDT Production Director 
JOHN FRY Publications Development 
WARREN H. BRAREN Circulation Director 
THOMAS J. GARRISON Treasurer 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Gack, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Wood goes underground 


We have developed an earth-sheltered 
structure made entirely of wood, which 
we feel has many advantages over the 
concrete designs featured in your May 
story "Solar Goes Underground." Our 
components can be delivered to a pre- 
pared site and erected, and be ready for 
backfill in eight to 10 hours. The shell is 
made from 2x8 or 2x10 studs on 12-in. 
centers, allowing access for plumbing and 
wiring before insulation and wall covering 
are applied. This makes it very attractive 
for do-it-yourselfers. 

The outer shell is %-in. CCA-treated 
(chromated copper arsenate) plywood 
covered with poly and bentonite. The 
earth cover is 14 to 18 inches on top for 
structures built on grade and covered. 

We have two buildings in Redwood 
Falls, Minn., that can be toured by ap- 
pointment. One, the Mouse House Cheese 
Shop, won the Minnesota Energy Award 
for Design in 1980. This structure used no 
heat the entire winter beyond what the 
compressors of the four smaller coolers 
gave off. 

We use an underfloor plenum for both 
heating and cooling, making the addition 
of passive solar heat simple. 

Wayne J. Kimber Jr. 
Everstrong Marketing, Inc. 
Morton, Minn. 


Zap-proofing a hot tub 


Thank you for the excellent article on hot 
tubs [PS, July]. Please inform your read- 
ers that a skimmer would help keep the 
water free of body oils. | would also sug- 
gest that a ground-fault interrupter be 
used, not an ordinary circuit breaker. 
Julius Rosen, Teaneck, N.J. 


Field tests vs. calculations 


Since | have done considerable work for 
E-Tech, Inc., calculating and verifying the 
energy savings for the Efficiency 11 heat- 
pump water heater (the subject of Evan 
Powell's report in your April issue), | also 


MOVING NOTICE. Put your old address al 
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six weeks’ notice.) 


UNLISTING SERVICE. Check here if you don't 
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LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
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at right.) 


Zip Code 
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[t helps if you attach your address label (or 
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use the POPULAR Science list, (Be sure to 


read with interest your article “ ‘Free’ Hot 
Water From Your Air Conditioner or Heat 
Pump" [PS, Aug.]. 

Mr. Powell's unit is one of about 200 
undergoing instrumented field tests. 
These tests are generally run by the "'flip- 
flop" technique, in which water is heated 
on alternate weeks by resistance heating, 
then by the heat pump. This yields reliable 
field data showing savings of 40 to 70 per- 
cent, averaging about 55 percent. 

In trying to compare these results with 
other alternate water-heating methods, 
such as solar and air-conditioning heat re- 
covery, | have been frustrated by the lack 
of annual field data on the other two. The 
sparse solar field data available show sav- 
ings of from 15 to 70 percent, averaging 
about 35 percent. Yet people continue to 
use calculated savings of 40 to 80 percent, 
with 60 percent being widely used. 

| have yet to find any published field- 
test data on air-conditioning heat-recov- 
ery devices. ! had hoped you would follow 
Mr. Powell's example and run a valid field 
test. 

Determining calculated savings using 
gallons produced per ton-hour is overly 
simplistic, in that the amount of savings 
also depends on when hot water is used 
versus when the air conditioner runs. Cal- 
culated savings assumes that all the daily 
hot-water production is utilized up to the 
daily total need. This is essentially never 
the case. 

With both solar water-heating and air- 
conditioning heat-recovery devices, we 
need to establish what the real energy 
savings are. 

Sam V. Shelton, Associate Professor 
Georgia Inst. of Technology 
Atlanta, Ga. 


Power savers and refrigerators 


I purchased a Power Chopper power saver 
from Electronic Relays, Inc., one of the 
sources mentioned in your February story 
"Nola's Power Saver.” | have been testing 
it on our refrigerator. The refrigerator was 
plugged into the Chopper, which was 
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plugged into a wattmeter. It ran alternate 
weeks with and without the Chopper. At 
the end of 10 weeks, the energy usage 
was: five weeks without, 102 kWh; five 
weeks with, 99 kWh. 

Not only is this an insignificant reduc- 
tion, but the device creates terrible AM- 
radio interference. | 

Herbert L. Huss, Procter, W. Val 


E.F. Lindsley replies: "I've been amazed al 
the number of readers who think that 4 
refrigerator is an ideal application for à 
power saver. It's not. Such motors aré 
closely sized to specific compressot 
loads. More importantly, they do not ru 
unloaded or at light load—the condition’ 
at which the power saver is effective. Re- 
frigerator operation is exactly opposite to 
the conditions for which the power saver 
is designed." 


Sampling the wind 


"How to Make a Wind-Site Analysis” [PS, 
July] was a fine article. | hope you will 
fine-tune this data in the future. Structural 
engineers, who must deal with wind en- 
ergy in its destructive capacity, have re- 
sorted to random sampling. This is a 
shorthand method for forming a smooth 
curve from a small number of readings 
selected at mathematically random inter- 
vals. The curve encloses expected maxi- 
mum, minimum, and mean values with a 
95 percent accuracy. 

Wind Forces in Engineering, by Peter 
Sachs (Pergamon Press, Elmsford, N.Y., 
1972], is a fine, readable text, and details 
this method. It also underlines the need to 
evaluate your site with respect to land 
contour and elevation, as does your arti- 
cle. However, wind is inconsistent, and 
duplication of conditions even less than 
10 miles away will not ensure the same 
quantity of wind. 

James S. Marshall, Seekonk, Mass. 


Staying centered 


Your story "49-Pound Boat" [PS, Aug. 
put our product, the Porta-Bote, in a rather 
bad light by showing a photo of it with à 
lone rider sitting in the stern operating an 
outboard motor—contrary to our 
instructions. 

Though the text mentions that the mo- 
tor should be operated from the middle 
seat via an oar handle when only one per- 
son is aboard, the photo shows it the 
wrong way. 

Sandy Kaye, President and Chairman 
Porta-Bote Internationa! 
Menlo Park, Calif 


Ray Hill replies: “The sample boat we 
received came with no operating in- 
structions; only after 1 tried it out and 
telephoned Mr. Kaye did І learn about op 
erating the motor from the center seat." 


Correction: The complete address for the 
company offering "Nola's Power Saver in 
DIY Kit" [RTB, July] is: M.H. Marks Enter- 
prises, 315 Thornberry Ct., Pittsburgh, Pa 
15237. L0 


hook-up, jacks and 
adapters are available 
at all phone equip- 
ment stores) 

FCC оа. Muraphone is compati- 
ble with all rotary and pushbutton systems; 
this one ol a kind telephone is already 
saving people thousands of steps a day —1n 
homes, offices and factories throughout the 


JITICe 1 its | Invention, 


С ated i its SHG 
‘one of mankind's 
ost prized technological marvels 
The telephone cord, on the other hand, 
15 been anything but marvelous. 
All these years its kept your phone 
| going places you go. The yard. The 
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Sur risk. Wit i Iwo weeks to enjoy, first hand, 
he luxury of cordless telephoning. If, within 
Ei lime, you re not c completely delic ghted, 


Muraphone lets you instantly place or 
nswer phone calls up to 400 feet away from 
our existing telephone. Meaning you can 


and never in an ordinary extension phone) 
If no one is at the base, the call can sl 
through directly 


jam a full 10 acre area and never miss a меј Mirar „=. е lust 00 д SIM Ip ly return il The Sharper I [Imac Je мц Tre 
all And call out—to any corner { th е wo orld Installing Muraphone 15 easy. Just con- Киң Р entire РС hase р inh di 
ne Ot Ori = | х i ip Jur 2 р Dr nciudadind 
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eighbors. 


j ' аск itor those who CE TRADE 
lust slip the trim remote handset t int don h За neci trus exciunq tel ер ihon OW регі‹ TMS all 
ocket Or clip it to your belt. The « sompan ES conventional пасг phones. And why it 
n base unit (connected to your regular ( pays (о qo cordiess. 
'] 


" a iM z. by 


Feature book 


попе) will relay calls d y to the hand 
mail, and 90 day warranty included 


et. And alert you with a soothing electronic 
re, not the usual shock-provoking bell 


Be t t called Ph 
15 dial ou t Muraphone 9 | yc си: ware of a cordless product called Phone Ran 


that works on the same frequency as CB's (27 1). 


‘ould any pushbutton telephone. Then Remote signal bul is completely overpowered by СЁЗ fifty Hines 

rd t covers ah more power rons ons. Muraphone doesn’ 
mply press the handset button to talk, acres. System : have fhis problem because It operates on 49MGHz, 
ease it to listen. This genius even includes 44 oz. V f. | a special frequency allotted to cordless phones, 
members the last number dialed— and BY" x 1 x a CEDE. and free of all CB Interference. 

1:” handset ! | 
sdials at the touch of a single button (we and 7" x 7 i 
AC WE dg x7 | | | 
now of no other remote phone, at апу x 3 bose ad RICO | ORDER TOLL FREE. 
rice, providing this feature). io — bi | gae 
| Please order product #214. Credit 


And its self-contained rechargeable 
attery provides up to 15 hours of operation 

en not in use, simply slip the handset into 
зе base unit's built-in recharger. 
alents no extension can match. 

Your Muraphone does a lot 
nore than lle phone calls 

Someone at the base 

mut, for example, can con- 
act a person with the 
andset at anytime using 


card holders may use our toll tree number 
below. Or send check for $149 plus $3.50 
delivery Add $8.4 sales lax int 'alifoi nia 


800 227- 3436 


In California 800 6 
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Mazda GLC 
gets front drive 
and a new engine 


HIROSHIMA, JAPAN 


I headed into a steeply banked curve 
at Mazda's Miyoshi proving ground 
and pushed the gas pedal to the floor. 
The 1981 GLC Sport instantly shot 
ahead. I was impressed. Later, after a 
vicious session on the skid pad and 
jockeying through  traffic-clogged 
streets in some of Japan's bustling cit- 
ies, I was even more impressed by the 
car's nimbleness and stability. 

But there's more to the '81 GLC's 
than good handling. They are sub- 
stantially roomier inside, while being 
only slightly longer than last year's 
models. Front-wheel drive and a 
new engine are the main reasons. 

The new "E" series engine is both 70 
mm (2.8 in.) shorter and 70 mm nar- 
rower than the previous engine. It's 
also seven to 10 kg (15.4 to 22 lbs.) 
lighter, depending on its configura- 
tion. 

An aluminum cylinder head and 
aluminum rocker arms save weight. 
Polyspherical combustion chambers, 
cross-flow porting, inclined valves, 
and masked valve-seat areas with 
high-swirl intake porting, combined 
with a 9:1 compression ratio, make 
the 1490-cc (91 cu. in.), 68-hp engine 
more powerful than last year’s larger 
engine. EPA ratings for the '81' are 
45/35. 

Special attention was paid to the 
front-wheel-drive system. Kenichi 
Yamamoto, Mazda's director of ad- 
vanced technology, told me the engi- 
neers’ design target was to “expand 
front drive's virtues and eliminate a 
few shortcomings.” 


Lock ferns 
with the 


Texas Lockhorn 
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GLC four-door Sport is roomy and com- 
fortable. Standard and Sport models are 


available in both two- and four-door ver- 
sions. All share the same power plant. 


Aluminum cylinder head has novel high- 
turbulence intake shape and inclined 


One problem, he said, has been 
"torque steer during acceleration." 
Another was "a vague feel when shift- 
ing gears." The torque-steer problem 
is complex but, by controlling the off- 
set angle between the power-delivery 
axis and the center of the drive wheels 
and by carefully working out the best 
length relationship between the two 
drive shafts to the wheels, a very sat- 
isfying handling feel has been ob- 
tained. The odd shift feel was fixed by 
a rugged, tubular link rod located be- 
tween the shift lever and the trans- 
mission. 

Id always more or less dismissed 
the rear wheels on front-drive cars as 
just keeping the back end from drag- 
ging. "Not so," said Yamamoto. He ex- 
plained that typical rear-wheel sus- 
pensions induce the wheels to toe out 
as they're pulled along. This impairs 
cornering as well as straight-ahead 


W.R. Case & Sons Cutlery Ci 


that Каа to come from Case, Т 
stainless steel blades in a handle of Ivory Micarta. It vam 
measures 4!" closed. Genuine leather sheath 
included. For our pocket knife booklet, send 
25€ for postage and handling. 


». Bradford, Pa. 16701 


valves. Contours control cross-flow of 
gases during the combustion process. 


handling. To avoid this, the GLC rear 
wheels are mounted on a subframe 
with two lateral links to each wheel, 
plus two trailing links and an anti-roll 
bar. 

The '81 GLC's are available in 
hatchback or notchback styles. A four- 
speed manual-shift transmission is 
standard, and a five-speed is optional. 
An automatic transmission is also 
available.—E. F. Lindsley 


SPECIFICATIONS 
1981 Mazda GLC hatchbacks 
Engine type 


4-cyl., inline ОНС 
Displacement 


1490 cc (90.9 c.i.d.) 


The double lock 


The world's finest کا‎ 
Made USA 
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Now there's a time- 
keeper that makes even 
the fanciest alarm 
watches seem ordinary. It not only replaces 
one alarm with 12— but provides you with 
real melodies, not beeps or buzzes. 

And this sweet sounding genius by 
Casio, available through The Sharper Image, 
is only $69. 

7 days. 7 symphonies. 

This unusual electronic watch/stopwatch 
features 12 computer synthesized melodies— 
every one engineered to help you cope with 
the busiest personal schedule. 

Every day of the week you'll have at 
your disposal a different symphonic alarm, to 
bring attention to impor- 
tant daily events — any 
minute you choose. 

For example, you can 
wake up to American 
Patrol on Monday, keep 
Thursday appointments 
with the help of a French 
folk song, ang organize 
Your Sur nde ays 
around 


Hr Fu 


Iwo additional pro- 
grammable date 
alarms help you re- 
member everything 
пот appointments to 
anniversories. 


42 different melodies 


p- 
watch, count- 


down timer (including seven separate 
ond 12/24 hour daily alarms) are designed 
changeover to wake you, remind you, 
button round or simply help organize your 


calendar. And each note is 
clearly heard through the 
front mounted speaker 

a Schubert masterpiece. Easily presetting 
every alarm with the press of a button. 

If you wish, this orchestral wonder can 
also measure every hour with a 2 tone 
chime. Even tell you it's lunchtime the way 
London’s Big Ben would—by playing 


12 MELODY ALARM. 
THE FARTHEST AWATCH HAS EVER 
ANIZE YOUR LIFE. 


Westminster Chimes at 12 noon. 

By the way, every note is a faithful 
reconstruction of a true musical pitch, and 
enriched with vibrato. Then visually repro- 
duced right on the face—thanks to a moving 
] l-note musical display (and of course, any 
or all of the melodies can be programmed 
for total silence). 

Reminders for the future. 

Daily wake-up/appointment alarms are 
only a small part of this instrument's one-of-a- 
kind organizing talents. 

Imagine a timepiece that reminds you of 
important dates—as they approach— with the 
help of two preprogrammable date alarms: 
The Maine Fight Song or Wedding March 
(incidentally, that latter melody sees to it you 
remember your anniversary before someone 
special has to remind you). 

You'll also get advance notice of birth- 
days with a melodic rendering of Happy 
Birthday (like the date alarms, it comes on 
every hour, and each time you check the 
date). And all these tunes can be preset up 
to a year in advance. 

If you like, this extraordinary minstrel 
will even play Jingle Bells every Christmas— 
automatically. 

Want to show off Casio's musical magic 
without waiting for an alarm? Any of its 
dozen melodies can be instantly brought to 
life with the touch of a button. And silenced 
with the touch of another. 


In addition to helping you organize your 
days, this gifted chronograph boasts some 
equally exceptional timekeeping traits. 

Press one button, for example, and its 
continuous hour/minute/second readout 
turns into a day/date calendar display that 
never needs adjusting. 

Press another, you get one of the most 
complete stopwatch capabilities we've 
ever seen. Featuring up to | hour of 1/10 
second timing, laps, 1-2 finishes, | minute 
interval beeping and a "pip" signal to con- 


firm starts and stops. 

You can also set 
in motion a | second 
to 59.59 minute countdown timer—ideal for 
tallying cooking time, the minutes on your 
parking meter, or anything you like. Upon 
reaching zero, the timer alerts you with ten 
seconds of chimes. Then measures overtime 
—automatically—by counting up (to 59.59 
minutes). 

This Casio wizard even lets you chocse 
between 12 or 24 hour time. Recording both 
formats with +15 second-a-month accuracy. 
And displaying them in large, easy to read 
liquid crystal digits (there's also a handy 
panel light, for night viewing). 

We introduce it. We guarantee it. 

When we first heard that the engineers 
at Casio were on the brink of perfecting a 12 
alarm musical chronograph, we had hopes 
of being the first people anywhere to offer it. 

And now that's a reality. 

Because beginning Mid-September, this 
$69 maestro will be available through The 
Sharper Image—and nowhere else. And to 
be assured earliest delivery, please reserve 
yours now. As always, we guarantee your 
satistaction; if not delighted with your new 
Casio, return it within two weeks for a full 
and courteous refund. One year manufac- 
turer's warranty and 18 month (normal use) 
battery included. 

Call now for a no-risk recital—your first 
step in getting organized. 


ORDER TOLL FREE. 
\ uu HUE NER 
Ёё Please. ondes product #244. Credit 
m card holders may use our toll free num- 
ber below. Or send check for $69 plus 
| $2.50 delivery, and $4.48 sales tax in 
; California. Please mention this magazine. 


: : 800 221-3436 
» In California 800 622-0733 


THE SHARPER IMAGE 


260 California St., San Francisco, CA 94111 
(415) 788-8880 


Here's how it works. 


Computer Start uses a pocket-size transmitter 
receiver/ computer installed in 
your car. The system sets the automatic choke, 
rotates the starter, assures engine start-up, 
monitors interior temperature, reduces idling 
speed and turns the engine off once warm... 


to signal a 


all with just one push of a button. 
You get these benefits: 


* COMFORT—Assures desired temperature 
* SAFETY—Eliminates cold-engine jerking 


and stalling 


ж ECONOMY —Cuts warm-ups to a minimum 


gas 
ж SERVICE—Adds longer life to engine parts 


To learn more about this 
exciting auto accessory, just 
call us toll-free today! 


MATSUZAKA COMPANY 
(America), INC. 


1211 W. 22nd St., Oak Brook, IL 60521 
Phone: 800/227-1617 (Ext. 375) 


In California, call 800/772-3545 (Ext. 375) 


BOOK 


28 pages, 130 illustrations, Easy to follow 
instructions show How-To» Tape drywallo 
Remove wallpaper ^ Hang wall coverings 
o Remove paint o Prepare surfaces for 


painting /decorating © Build brick/block 
wallso Plus many more do-it-yourself tips. 


SEND $1.00 
Hyde Tools. Dept C 
@ OLS Southbridge, MA 01550 
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LUFTE LU ERE STR RIT 
... Starts Your 
Car Engine 
By Remote Control! | 


| mower! 


WEEKEND 
WELL DRILLER 


SAVE ‘1000 OR MORE! 


For less than $1 per ft. 


| you can drill a water 
| well in your backyard 
| next weekend! 


Have all the 


| pure, fresh 


water you 
want FREE! 
The HYDRA- 
DRILL drills 
water wells 

50 to 200 

feet deep. Easy 
to operate as 

a power lawn 


FOR FREE BROCHURE 
CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5197 


DeepRock nc. 


Department 5197 
Opelika, Alabama 36802 


or write to 


Year-round 
greenhouse 
works on waste heat 


The long, low building located a few 
feet away from cooling canal numbe1 
four at Brayton Point Generating Sta- 
tion in Somerset, Mass., contains no 
turbines, boilers, or other generating 
equipment. Instead, its contents are 
vegetables—10 different kinds. 

The greenhouse—for that’s what it 
is—was built by New England Powe! 
Co. last spring as part of a demonstra: 
tion project illustrating ways to make 
use of waste heat from a power plant. 
“We see this greenhouse as one way to 
make more efiicient use of our energy 
resources," explained Joan Bok, vice- 
chairman of New England Electric 
System companies. 

Brayton Point Station, which has a 
total output rating of 1600 MW, has 
four generating units. Two burn coal, 
a third will soon be converted to coal. 
and the last—Unit Four—is oil-fired. 
It is waste heat from Unit Four that 
heats the greenhouse year-round. 

Water from the unit's cooling sys- 
tem is pumped into cooling canal 
number four. From the canal it circu- 
lates via a series of heat exchangers 
through the greenhouse, radiating 
heat. According to New England Pow- 
er, the 100-deg.-F water can heat the 
structure up to 80 deg. F, and temper. 
ature can be regulated. 

Although New England Power built 
the greenhouse, it is run by boiler-tur- 
bine operator Anthony Cortes and his 
family on their own time and for their 
own profit. Since its official dedication 
last April, the Cortes family has 
grown a large variety of vegetables in 
the greenhouse; and, claims New En- 
gland Power, they haven't had to use 
the backup electrical heating system 
at all.—Harriet Brown 
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Today you can ped hundreds—even 
thousands of dollars—on a burglar alarm 
system. Or try to get by for a lot less, and 
wind up with one that doesn't do the job. 

Well, now from Universal Security 


Instruments, Inc. comes UltrarTM, an econom- 


ical alarm systern that gives you many of the 
sophisticated features you normally find only 
with high cost protection. And it's available 
to you by mail from The Sharper Image. 
Security. Only 5 minutes away. 

Packed with professional features, this 
compact 10” x 7^ X3" system requires no 
expensive installation, wiring, or monthly 
rental charges. That's because it's fully port- 
able. And all yours. 

Ultrar uses a technology that even the 
smartest burglar can't fault—invisible ultra- 
sonic (sound) waves that blanket a room as 
large as 600 sq. ft. with protection; and 
without falsing. 

Remarkably, just a 
finger moving two inches 
will set it off; needless to 
say, the movement of an 
opening window or door 
will immediately activate 
the alarm (Ultrar is so 
sensitive, you'll need to 
remove pets from the 
room). 

Ánd you can set up 
the entire system in less 
than 5 minutes. Just by  9eses# to all 
plugging it into a well: outlet and making a 
iew simple adjustments. 

If power should ever fail, or the unit be 
unplugged, Ultrar’s built-in battery back-up 
is ready to take over (six C-cell batteries will 
provide months of service, if needed). 


umor olects any room (up to 600 .) with 


Moy be piaced near a NONON. 
doorways. 


YOURSELF A FORTRESS. 


There's no guessing that it’s working. 

Ultrar is unique in being the only 
economical burglar alarm system that gives 
you a precise picture of the extent of its 
protection. | 

In its special Test Mode, you can actually 
walk through a room, open doors, try 
windows, etc., and watch your unit being 
triggered by these routine movements. Dur- 
ing these tests, you get a clicking tone (with 
indicator light) that's less than one twentieth 
the volume of the regular alarm siren that's 
ready to greet any unwelcome guest. 

This exclusive test feature insures proper 
placement of the unit, and the ideal adjust- 
ment of its sensitivity control. 


Mow for the real thing. 

Ultrar is armed with the press of a single 
button. 

This same button activates a 60 second 

| exit delay, giving you 
| ample time to leave. And 
providing you with peace 
=} of mind—whether it's for 
1 an hour, or a two-month 
=) vacation. 
| If an intrusion does 
BI occur, Ultrar is pro- 
B grammed to do one of 
| two things: (1) Surprise 

the intruder (and alert the 
neighbors) with a siren 
that can't be stopped— 
even by unplugging the 
unit. (Once activated, the siren alarm contin- 
ues for three minutes before automatically re- 
setting itself in preparation for the next move- 
ment.) Or (2), it can be immediately dis- 
armed, but only when you enter your secret 
3-number code on its pressure sensitive pad. 


OOTER. 


The unit is also designed to wait 30 
seconds after entry, giving you ample dis- 
arming time. And lets you know instantly, 
with the aid of a memory-assisted alarm light, 
whether or not the alarm was triggered while 


you were out. 


The deciding factor. 

The Sharper Image has been waiting 
two years to offer a reasonably priced pro- 
tection system. And when we heard Ultrar's 
built-in 90+ decibel siren, we knew we had 
found what we were looking for. 

We were r convinced by its exter- 
nal indoor/outdoor weatherproof speaker 
(BO' cord and jack included), which enables 
you to extend this already piercing alert 
signal to the entire neighborhood—or make 
your inside warning sound twice as pene- 
trating (system is available without additional 
speaker for $20 less). | 

And we'll give you two full weeks to 
make up your mind. If for any reason you 
don't share our enthusiasm over Ultrar, 
please return it for a prompt, courteous 
refund. Includes 90 day warranty, warning 
decals, and full instructions. 


C ET NOW TOLL FREE. 


а PF 1 P P P$ P P: d d! Ж 

Я For dual siren system, order product 

= #246 for $109. For Ultrar without the 

8 additional indoor/outdoor speaker, order 
#245 for $89. Add $3.50 delivery, and 
$6.54 or $5.34 sales tax, respectively, in 

А California. Credit card holders may call 


© the toll free number below, or send 


check. Please mention this magazine. 


3 800 227-3436 


g In California 800 622-0733 


THE SHARPER 


IMAGE 


San Francisco, CA 94111 


260 California St., 
(415) 788-8880 
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Mayan riddle unraveled 


Serendipity often plays a crucial role in 
scientific discovery. The photo above rep- 
resents an example of a totally unfore- 
seen result: А routine radar mapping mis- 
sion helped solve a perplexing archaeo- 
logical puzzle. 

It happened this way: In 1978 space sci- 
entists at NASA's Jet Propulsion Labora- 
tory decided to check the performance of 
а new radar system called Synthetic Aper- 
ture Radar (SAR for short). It had original- 
ly been designed to pierce the dense man- 
tle of clouds shielding Venus from view, 
and was being flown on Seasat, NASA's 
oceanographic survey satellite (now de- 
funct). To check the accuracy of the Seasat 
images, researchers flew the SAR in an 
aircraft, mapping from a fairly low altitude 


Solar Maximum Mission 


This picture of the sun's corona comes to 
us courtesy of NASA's Solar Maximum 
Mission spacecraft, launched last Febru- 
ary to coincide with the peak of the 11- 


POPULAR SCIENCE 


* в Ks i М 
Ре bon 
= . FLUR H 


С ж 
js ^ 
ADA 


4 


AR a 
LI 
F 


^ ER hee # LPS an, nS 
я La d AM a ACD SUE x + A JE 
i! oe а E а ж. 
к, eet ы ae ^ Miu; T ct x : 
p m ih i" " a ы 
if. t 


а 
т 
rd 


(28,000 feet) an area that had previously 
been scanned from space. The area: 
50,000 square miles of jungle in Guatema- 


la and Belize, chosen because it is usually: 


cloud-covered. 

But this part of the world was once the 
site of a great empire—the realm of the 
Mayas. So the radar pictures were given 
to an eminent student of the Mayas—Rich- 
ard E. W. Adams, a professor of archaeol- 
ogy now at Cambridge Univ. in England. 
Adams studied the photos for signs of an- 
cient settlements. To his amazement, he 
found a faintly discernible uniform grid- 
like pattern resembling canals. (The pat- 
tern has been traced over the photo here 
to enhance its visibility.) 

For many years, archaeologists had 
wondered how the Mayan civilization, 
with a population of two to three million, 


year solar-activity cycle. The image, origi- 
nally in color, delineates areas of different 
densities in the corona (the sun's "atmo- 
sphere"). The most prominent coronal 
spike, or streamer, visible here extends 
for more than a million miles from the 
sun's surface, and 
consists of gas at 
a temperature of 
about four million 
degrees. The instru- 
ments aboard the 
spacecraft have re- 
corded a spectacular 
40-minute eruption 
on the sun's surface 
in what has been 
called "the most sig- 
nificant observa- 
tion ever made of a 
solar flare." The gi- 
ant flare covered 
more than two bil- 
— - lion square miles of 
>. the sun's surface 
~ and disrupted a 
broad range of radio 
' communications on 
79 Earth. Temperature 
2. inthe flare: over 100 
million degrees. 


had raised enough food for so many peo- 
ple in a region of mostly swampy jungle 
and rain forest, basically unsuited to agri- 
culture. A complex system of canals could 
have been the answer. Were the faint 
markings on the radar images really 
traces of ancient canals? When Adams 
and a colleague journeyed to the rain for- 
ests and started digging, they found rem- 
nants of canals in just those spots indi- 
cated by radar. The canals, which were 
probably built between 250 B.C. and 900 
A.D., are about 1142 feet deep and between 
three and nine feet wide. They drained 
water away from swampy ground to cre- 
ate small square plots of land for crops. 


Giromill begins tests 


The vertical-axis windmill in the photo be- 
low is an oddity among wind-turbine de- 
signs, but one that its sponsor, McDonnell 
Douglas Corp., hopes will best more con- 
ventional-looking ones. The company 
was awarded $1.7 million in 1978 by the 
DOE to design, build, and test the Giromill 
(PS, “SNF,” Jan. '79], and now the three- 
bladed machine is whirring at DOE's 
Small Wind Energy Conversion Systems 
test center in Rocky Flats, Colo. The Gi- 
romill regulates the angle of its three 
blades to accommodate winds from any 
direction, and will begin to rotate auto- 
matically when wind speed approaches 
10—12 mph. Its designers believe it can 
generate electrical or mechanical energy 
more efficiently than conventional wind- 
mills, and should be cheaper to build. The 
prototype shown is 126 feet high; it con- 
sists of a 60-ft. steel tower structure, three 
42-ft. vertical blades, and an electric gen- 
erator or gearbox. It can generate enough 
electricity for 15 homes. In its mechanical- 
energy mode, the Giromill can run deep- 
well irrigation pumps for hundreds of 
acres of farmland. 

Continued 
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Attractive wood-grain 
unit adds to any decor 
nd will Time Control 

vOur € entire home 
Mz КАЛД B44" et à. 
"3 1/8 


In the fall of 1978, an English company, 
BSR Electronics introduced a remarkable 
new product, the X-10 Space Controller. 
The X-10 allowed you to page up to 16 ap- 
pliances and lights throughout your house 
remotely from any location. It was an 
instant success and rightly so. But the 
most vital part of the system was still in 
development. Not any more — with Time 
Control —the system is complete. 

Now you can turn your lights or ap- 
pliances on and off anytime, even when 
you're on vacation. It can program your TV 
or radio to wake you and start your coffee 
all before you get out of bed every day. 
These are just a few of many things that 
Time Control does to increase your securi- 
ty and convenience. It can do much more! 


IT'S REALLY QUITE SIMPLE 

BSH's X-10 Space Controller is really 
quite simple. It's made up of a central 
transmitter and receivers, all of which are 
plugged into your 110 volt wall sockets. 
You press a number on the calculator-type 
keyboard of the central control and an 
electronic signal is transmitted through 
your existing house wiring to remote 
modules in which lamps and appliances 
are plugged. 


Simple plug-in 
modules. No wiring 
required. Operates 
over existing in- 
house wiring. 


Outside or overhead lights are controll- 
ed by installing a wall switch module that 
also receives commands from the central 
controller. Each remote module has a 
numbered thumb dial. The digital con- 
troller activates only those modules set to 
the desired number. You can control one or 
up to 16 modules with the system. Time 
Control adds the missing dimension to 
Space Control. 


NOW THERE IS TIME CONTROL 

Time Control consists of a computer 
memory and digital clock. You can now 
program the exact time you want a light or 
appliance to turn on or off. One mode 
allows you to even produce a random pat- 
tern automatically to make your home ap- 
pear occupied when you're away. 

SPACE AGE ROBOT 

Time Control is your own space age 
robot with four-in-one modes for up to 16 
separate functions in your home. Time 
Control will add conveniences and it may 
save you thousands of dollars when you're 
not at home. 
* Security Mode is used primarily when 
you're away either one day or the entire 
summer. Selected lights and appliances 


T 


Now, a new computer development lets 


you control and time your entire home 
even when you're — miles "e 


are sequenced on and off to give that lived- 
in appearance. First, a light in one room 
and then another, a radio in a third, plus 
the den TV, all can be programmed to fool 
any would-be burglar "casing" your home. 
You pat select the lights or appliances 
and the times you want each to be on. Time 
Control can be programmed in minutes us- 
ing the calculator type keyboard. One 


avoided robbery and Time Control pays for — : 
itself many fold. Think of the increased —7/1/| 


peace of mind. 


ВВА X. 0 CONTROL BYSTEM 


Easy 10 program Time Control keyboard times 
DPA, appliances and even outside or overhead 
lights. 


e Dally Timer Select any One or all of 8 
modules to time daily, then set in any time 
you want each to turn on and then off. Pro- 
gram your TV or radio to come on to wake 
you each morning. Turn the outside lights 
on at 7:00 p.m. and off at 6:30 a.m. Timed to 
the exact minute of each day automatical- 
ly. Turn your coffee pot on each morning 
and shower while your coffee is brewing. 
Your life may never be the same again. 

e Quartz Clock Digital Quartz accuracy in 
an attractive wood-grain finish. Attractive 
enough to add to the decor of any room. 
Accuracy unsurpassed by expensive 
chronometers costing $200 or more. With 
large easy to read green numbers. May be 
worth the price of the unit for this feature 
alone. 


* Panic Button This bonus feature allows 
you to turn on all of your lights from your 
bedside to frighten away peeping toms or 
intruders. Further peace of mind when 
you're away and your spouse is home 


alone. 
NO WIRES NEEDED 
One of the nice features of time control is 
that no wires are required. All appliances 
and lamp modules simply plug into your 
wall sockets. For outside or overhead light 
control, you merely change your existing 
light switch with BSR's wall switch module. 
Time Control takes it from there. 


BUILD YOUR OWN PERSONAL SYSTEM 

If you already have a BSR X-10 Space 
Controller, all you may need is the timer at 
$74.99. If not, we recommend a starter kit 
at $119.95 consisting of the timer, two 
lamp modules and one appliance module. 
You save $6. We sell all BSR X-10 Ac- 
cessories so you can add additional 
modules as you need them to Time Control 
your entire home. 
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30 DAY No. RISK TRIAL Im 


= Test the Time Control for 30 days at no Р 
_ ex» risk. If Time Control does not provide the he 
س‎ convenience and peace of mind we say it | 

can, or for any reason, return il to us. We te 
will promptly refund your purchase price 
What have you got to lose? 


ЙЛ 
WARRANTED FOR ONE FULL YEAR 
Time Control is an all solid state unit. It 

should provide you with many years of 

trouble-free service. If in the unlikely event 
anything should go wrong during one full 


year, it is factory warranted by a sizable 
company, BSR. 


HURRY! QUANTITIES ARE LIMITED 

When we were given the opportunity to 
introduce Time Control in this country, we 
jumped at the chance. We also knew quan- 
tites would be limited this year. BSR has 
set aside quantities of Time Controls for 
us. But there may not be enough. So to be 
assured of being one of the first to get your 
Time Control —Don't wait, order now! 

TO ORDER your Time Control 
Simply fill out the cóupon and send it 
along with check or money order to the ad- 
dress below. For even faster service credit 
card customers can call: Toll Free 
1-800-527-7066: in Texas call collect: 
1-214-349-3120 
Г ЕСЙ MARKETING | 
| 10155-9 Plano Road * Dallas, TX 75238 
|» YES! Send me___ Timer(s) only at $74.99, 
| add $2.50 shipping, handling & insurance. 
е Save $6.00. Send me . Time Control 
Kit(s) at $119.95 (includes 1 timer, 2 lamp, 
and 1 appliance module). Add $3.50 shipp- 
ing, handling & insurance. 
Send me the following modules. Add $1.00 
shipping & handling. 

.... Lamp Modules at $15.99 
.... Appliance Modules at $15.99 
— Wall Switch Module at $17.99 
Texas residents add 5% sales tax. 
Ask for other BSR X-10 Accessory Prices 


Name 
Address 
City — 
State can. E — 
` Check or money order enclosed. 
Charge to: Mastercharge 
oe) а — mezes: 
Expires  . | — 
Signature _ _ 
Order Toll Free: 
In Texas Call: 


Se! 


а-л. ЕЛ 


Visa 


1-800-527-7066 - 
1-214-349-3120 collect 
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NOW IS THE TIME TO 
INVEST IN BLACK WALNUT 
The vast groves of black walnut which 
once dotted this country are gone. 
Black walnut has become so valuable, 
there are actually cases of tree “rust- 
ling” in some areas of the country. 
Forestry experts report it takes a mini- 
mum of 50 years — at least two 
generations — for a black walnut tree 
to reach harvesting maturity. You can 
clearly see why the price of this luxury 
hardwood is skyrocketing! 

Yet Emperor Clock Company can 
offer you a fantastic, low price on our 
Model 120-K in solid 3/4" black 
walnut. Our huge sales volume, 
tremendous purchasing power 
and operating efficiency of our 
own woodworking factory make 
the Model 120-K extremely af- 
fordable. Buy now and save. It's 
an investment that will increase 
in value over the years. 
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EMPEROR CLOCK COMPANY'S 
MODEL 120-K DO-IT-YOURSELF CASE KIT 


ze di ч ^ 4 = 32 pu | САХ E. A 
291 И Dif BY? FACTORY 
| /ZB | MA. PX DIRECT SALE 
, 9 | EN | When purchased with Emperor movement, 


| priced separately. Case kit alone, $159.50 
' Regular factory direct price $199.50 


COMPARE YOUR FINISHED CLOCK 
TO THOSE RETAILING AT UP TO $850. 


NO WOODWORKING 
EXPERIENCE NECESSARY 
The classic styling of the Model 120-K 
makes it a cherished heirloom for 
your own time and for generations 
to come. Kit pieces are pre-cut from 
kiln-dried, hand-matched solid 3/4" 
black walnut. All pieces are sanded 
smooth on both sides. All miters, 
mortises and tenons pre-cut. (If you 
prefer, kit may be ordered unmitered 
for $10 less.) Divided swan neck and 
finial, waist and dial face doors, dial 
frame and basefront pre-assembled. 
Complete assembly instructions, all 
screws and hardware included. (Due 
to possible breakage, glass not in- 
cluded.) Each piece may be re- 
ordered separately. 


“SUBTRACT $10 FOR UNMITERED KIT 
NO RISK! 

MONEY BACK GUARANTEE 

If for any reason you are not completely 
satisfied, return in original shipping carton 
within thirty days for prompt refund. No 
questions. No excuses. 


APLETED CLOCK — 


| | U ЕО! or [ DLE Sa. IRISTM M AS 5 PRESENT 
L DE lL | JH GENEI RAT IONS 
$i ® 
اا‎ EMPEROR? 
— m | | 2 CLOCK COMPANY 
Model 120-1 ! 5 T 
' Solid 3/4" Black Walnut === М ООР GRANDFATHER ‹ CLOCKS i 


74" x 16%" x 10" 


©1980 Emperor Clock Company All Rights Reserved 


ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1980 


ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1980 


. ORDER DIRECT WITH THIS FORM 
ORDERS SHIPPED 2 TO 3 WEEKS e SHIPPING CHARGES COLLECT 


EMPEROR CLOCK COMPANY, Dept. 55-R CREDIT CARD TELEPHONE SEDEM Please Check: New Customer O 
Emperor Industrial Park, Fairhope, AL 36532 WELCOME CALL 205/928- Previous Customer 0 
| DESCRIPTION | et WEIGHT PHIGE SALE | EXTENSION 
1 | " Black Walnut Do-it-Yourself Case Kit 
with Purchase of Either Movement (Priced Separately Below) $199.50 
Model 120-K Solid 3/4" Black Walnut Do-It-Yourself Case Kit 
without Purchase of Either Movement (Priced Separately Below 199.50 159.50 
fodel 120-A Solid 3/4" Black Walnut Completely Finished p UI 
Clock with Tempus Fugit Dial, Westminster Chimes А $664.50 
| Model 120-А Solid 3/4" Black Walnut Completely Finished 
Clock with Moving Moon Dial, Westminster Chimes 679.50 
Model 101-M Movement Complete with Tempus Fugit Dial, 
Westminster Chimes for Model 120-K $134.50 
Model 101-M Movement Complete with Moving Moon Dial, 
| Westminster Chimes tor Model 120-K | $149.50 
We accept personal checks. | 
аа BEN — — ( ё Check ( ) Money Order Alabama NET : 
harge to my ( ) Master Card ( ) Visa Please Check: | А у | qM d. 
ACCOUNT NUMBER | _ Send Kit Unmitered.. 299 4% sales tax $ 
"Has ee Ei Subtract $10 From Total GRAND TOTAL $ 
Master Charge Bahn a MEME — — еы 
inter Bank No 


Ј (above your пате) alll al Street 


[]PLEASE SEND FREE COLOR City, State, Zip . 
BROCHURE Telephone Number 


VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, AL 


Fra * 


p FREE 
CATALOGS 


O Software. Lists 400 pro- 
grams on 70 tapes and 
disks. For education, recre- 
ation, and personal use. 


O Books. Lists 100 books, 
games, records, prints, etc. 
for educational and per- 
sonal users of small compu- 
ters. 


Ш Peripherals. (ALF music 
synthesizer and Versa- 
Writer for the Apple 11). 


send 3 15€ stamps for 
either catalog or 5 for both. 
Or send $2.00 for a sample 
issue of Creative Computing 
and both catalogs. 


creative 
competing 


DEPT. PSKG 


P.O. Box 789-M 
Morristown, NJ 07960 


ICUT STRAIGHT B 


WITH 


FOR EVERY 
POWER 
TOOL 


Use “STRATE-CUT™ Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to B'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4'xB' sheets down the center: trim 
1/16" off a door. Make precision 90? 
cuts, tapers, angles, dados. bevels. 
grooves. Unbeatable for scoring wall- 
board. Guides utility кано, Heres how 
this sturdy aluminum tool works: 


(1) Patented connector joins and aligns 


(2) two 51" guide sections with four set | 


screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl. 
| If not available at your local dealer 
| send only $19.95 plus $2.00 shipping & 
handling, USA. only. Send check or M.O 
to: R.A.K. PRODUCTS, Department 5-36 
EIC 23426, Milw., WI Sd MONET 
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Science newsfront 
[Continued] 


Building in space 


Building huge structures in space poses a 
set of unique problems to aerospace engi- 
neers [PS, Маг. '79]. Shown above is an 
artist's concept of one approach now be- 
ing studied by Lockheed Missiles and 
Space Co. It's an automatic assembly sys- 
tem that could put together a space plat- 
form the size of three football fields in just 
two days. The electrically powered device 
could move forward and backward along 
an edge of the platform, disgorging col- 
umns as it goes. Tapered half-columns 
could be loaded onto the beams of the 
assembler, where they would be snapped 
together into joints to form a tetrahedral 
structure. The joints would be delivered 
from canisters located on the assembler. 
Both the assembly machine and the 
structural components would be deliv- 
ered into space inside the Shuttle Orbit- 
er's cargo bay. About 5000 columns could 
be carried on each Shuttle flight. The sys- 
tem's feasibility study is sponsored by 
NASA's Langley Research Center. 


Low-cost solar collector 


The Solar Technology Group at Brookhav- 
en National Laboratory is developing a 
tough, lightweight, flat-plate solar collec- 
tor that is cheap to make and install. The 
BNL collector, shown in the photo, weighs 
only 10 pounds for a 20-square-foot panel. 
The window portion of the collector is 
made with special high-strength, ultrathin 
(0.004 inch) plastic sheets. The absorber is 
an envelope of plastic-coated aluminum 
foil, channeled to promote uniform wet- 
ting of the inner surface. The water heated 
in the collector circulates through it by 
gravity, entering at the top and flowing 
out the bottom. The use of plastic film 
contributes to the low weight and cost, 
and also to enhanced heat transfer, ac- 
cording to BNL designers William Wil- 
heim and John Andrews. The collector 
should cost about five dollars a square 
foot for installation, and about one dollar 
a square foot for manufacturing. This 


compares favorably with conventional 
flat-plate collectors now on the market, 
which cost $20—$30 per square foot in- 
stalled. A special series of plastic hinges 
that will connect the panels like an accor- 
dion should permit a single worker to in- 
stall 100 square feet of collector at a time. 
Estimated payback time: eight years. BSI 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


ШИ | 


Built-in jacks level prefab houses 


Tract houses might be built better and 
more economically if they were prefabri- 
cated at a factory right at a development 
site. They would be carried and lifted into 
place by special transporters, set down on 
prepared foundations, and leveled by 


Paste-on mirror widens view 


This paste-on mirror, attached behind the 
regular mirror across the inside of your 
windshield, would expand your view to 
both sides of the car as well as the full 
width of the rear window. Adhesive- 
backed clamps and standoff axles would 
let you stick the mirror in place and adjust 
its height or angle of rotation to suit each 
driver's size and preference. 


jacks built into perimeter frames. A devel- 
oper might start by placing houses far- 
thest out, working in toward the factory 


along semi-finished roads. When all 
houses were completed the factory could 
be converted into a community building. 


Camper module fits van 


Designed to slide in or out of a standard 
van, this foldable module would store 
compactly when it wasn't needed, or 
open out to provide you with benches, 
cabinets, work surfaces, and other camp- 
ing necessities. Removing it would let you 
use your lighter, less fuel-thirsty van for 
other work or recreational purposes. And 
it stays with you when you sell or trade. 


ST СЫ eS „д bo P ern ы 
Hunting blind covers boat 


This framed aluminum cover would rise 
high enough to let you sit comfortably 
while watching for your quarry through 
observation ports spaced along the 
stepped-up central headway. One or more 
hinged or slide-open hatches would let 
you leave or enter easily, then rise to a 
standing position when your game was in 
sight. It's shaped to rest securely on the 
gunwales of an open-hull boat. 


| ЕТ Е. 


Radial vanes turn windmill 
Spinning on a horizontal axis, this vaned 
cylinder could be configured to turn effi- 
ciently over a wide range of wind veloci- 
ties. The supporting structure for a hori- 
zontal windmill would not normally have 
to be either as high or as strong as the 
support of a conventional windmill, which 
might give you a wider choice of locations 
for a less expensive tower. 


The following patents have been issued on these inventions: House lev- 
eler—No. 4,110,952 to Leon Blachura, Clarkston, Mich.; Paste-on mirror— 
No. 4,177,966 to Edgar Astrove, Scarsdale, N.Y.; Camper module—No. 
4,163,577 to Ira C. Vanderslice, Loveland, Colo.; Hunting blind—No. 
4,070,722 to Johnny L. Sutherland, Calvert City, Ky.: Radial-vane wind- 
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mill—No. 4,086,026 to Robert J. Tamanini, Wyomissing, Ра. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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 Travellin'Fridges 
Save $30 if you act now! 


Act quickly to get your unit in time for the rest ت‎ camping, hunting, 


fishing and boating weeke 


AT LAST! ELECTRONIC REFRIGERATION FROM ONLY $99 


You ve rucely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. You're comfortably 
cruising in your car, van or rec, vehicle along 
a busy interstate with few rest stops or 
restaurants. You quessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
P3AA is lull of sandwiches, cold pop, fried 
chicken...home made, tresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill. 

You're a commuter, a salesman or а 
trucker and you spend many hours in your 
vehicle daily. You ve often longed for a fresh 
snack or cold beverage as the miles 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed ...you've saved an unneces- 
sary stop, time and money. 

Home retrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home retrigeration 
are available electronically. And the sloppy 


tick away. 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle...the thermo- 
electric solid state module...makes this port- 
able refrigeration revolution possible. 


AEROSPACE MODULES 


` These miniaturized thermoelectric modules 
replace all the bulky complex piping 

| coils, Compressors and motors in conventional 
portable refrigerators 


Utilized by NASA scientists, as the only 
refrigeration system for rockets and satellites, 
thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons...they re small (about the size 
ol your watch). ..they're light weight (they 
weigh less than a package ol cigarettes)... 
they re totally reliable (these modules are 
completely solid state and have no moving 
parts). ..they require little power (they 
use the same power as опе of your cars tail. 
lights)...they' re completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping). . they're powerful (these modules 
have the same cooling power as a 10 lb. block 
ol ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatrons truly reliable, lightweight 
portable retrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic іпааеѕ in 
use worldwide using these same powerful 
solid state modules. The reliability, pertor- 
mance and convenience of electronic reíriger- 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service depot. 
Koolatron's combination of space-age heat 
pumps and quality engineering have. now led 
to a whole family of electronic portable retna- 
erators and food warmers that eliminate costly 
ice and provide "home refrigeration" conven - 
lence at sane and sensible prices. 


5123. $99.00 
(in Canada | 
$196: $109.00) 


Holds approx. 17, 12 oz. 
рор cans-refrigerates | 
in air temps up to 95°F 
Also keeps hot foods 
hot (150? F) at the flick 
of a switch. Tough, 

blue Polypro plastic 
case Ext. 1B'L x 11H x 
11-1/2 ^ W Int. 11-172 7L x 
B'HxB'"W with 10 litre 
capacity (0.4 cu. ft.) 
weighs 10 Ibs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/T10VAC power 
adaptor 


MODEL P10- 
THE PERFECT CAR FRIDGE 


Koolatron's PIO not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods "piping 
hot” Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate...one switch selects hot or 
cold. A second switch allows you to refrigerate 
normally or select maximum cold. With your 
engine off, you can operate several hours and 
still start your engine to recharge your battery. 
“A low battery” indicator warns you when it's 
time to recharge. With the power off, your P10 
keeps everything hot or cold for many hours in 
its well insulated case. 

As a travel fridge the P10 keeps your 
lavourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
lood samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers...now you can refrigerate baby’s 
formula in your car then heat it with the flick of 
a switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day s food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take horne your catches 
and game without spoiling. Terrific for golf 
carts. 

And with our optional] 110 volt adaptor 
you'll find endless uses wherever house 
current is available... At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fndge. Use as an auxiliary home fridge when 
youre having a party. And its a natural at 
drive-in movies, auto races and at sporting 


5108. $139.00 | 
lin Canada $398. $149.00) 


Holds over 40 Ibs. of 
троа and beverages or 
48 pop cans Retriger- 
ales in air lémperatures 

A up to 95°F Rugged ABS 
Case in sand Deige gpl- 
our with dark brown 


"| non-corroding latches 
sa and handle Large 34 
y litre capacity (12 cu I} 
| weighs 17 lbs empty 
Ext. 21 L x 16" H х 


16 W Int 16 Lx 12 H x 
11-1/2 "W. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor 


The P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal refriger- 
ation temperature even in 95°F weather. It 
holds more than three times as much as the P10. 

Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


The same size, colour, weight and capacity as 
the P34 but includes food warming features. 


fully adjustable temperature control and low 
battery warning indicator 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 

Imagine the versatility. In season, 
refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-lishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat- 
tery indicator warns you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 


READ WHAT OUR CUSTOMERS SAY: 


"We took meat from Canada and ate it ten 
days later after thawing it in Flonda. All our 
produce and dnnks stayed unbelievably fresh 
and cool" SH. Hamilton, Canada 


"The way I пу to sell my refngerator one 
would think I was on commussion. We love 
our unit!” POP, Houston, Texas 


"The Koolatron is everything they say 
about it in its advertsing. | personally bought 
one, tested it and found it so desirable that! 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with ther infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipmentthey camed" КМ, New York,NY. 
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- the bells and whistles for the discerning buyer 


who demands quality, size and complete 
versatility. 
SAVE $30 IF YOU ACT NOW! 
ordering off-season you can save a 

вооа аа а 
keep our plant operating at an efficient level. 
ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 

When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out lor a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. It after 
you've thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back for 
a full refund. You can' lose...we guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today ! 
PHONE FOR IMMEDIATE DELIVERY 

For rush delivery, call "toll-free" by ask- 
ing your operator to dial us collect. 

Quote the Dept. No. in the coupon below 
to guarantee your $30. saving. 

0-705-737-0842 


56 Harvester Ave, Batavia, New York 14020 
230 Baynew Dnve, Barrie, Ontario, Canada 


Or use this handy order coupon. 
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Dept. 1355 

i Industries Limited | 
56 Harvester Avenue, Batavia, New York 14020 

| Canada: 230 Bayview Drive, Barrie, Ontar:o LAN 4ҮВ | 
Save me $30 with these off-season prices. 

| ———Koolatron P10 at $99.00 (5109.00 in Canada) 

| — —Koolatron P34 at $139.00 ($149.00 in Canada) 
— — Koolatron P34A al $159.00 (5159.00 in Canada) 

| — —Koolatron ШОУ adaptor at $2995 (534 95 in Canada) 
Please add $8.00 for handling and delivery per unit 

| No charge for shipping adaptor if ordered with unit 


Add $3.00 for shupping adaptor only. 
(N.Y. Ont. and Quebec residents add sales tax.) 


І understand that | may return any item undamaged 
within 21 days and receive a full refund if] am not 
satisfied. 


Ol enclose my check or money order for 
9 —— or please charge it to my 
L1Visa DL)Mastercharge O Amencan Express 


Account Number 
Expiry Date O Send brochure only 


signature 
(necessary tosend merchandise) 


` STATE 


PHONE 
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Wave power 


drives air-turbine generators 


Five countries are refining 
a unique vessel designed 
to tap energy from oceans 


By BEN KOCIVAR 


Unmanned, she sits anchored like a 
strange yellow ghost container ship 
off the small fishing village of Yura on 
Japan's northwest coast. During 
heavy winter weather, her 262-foot 
length heaves up and down about 
eight feet with each swell; the bow 


moves upward 15 feet at times, pitch- 


ing and heaving enough to make most 
people seasick. Often, green seas wash 
over the deck with enough force to 
wipe a man into wintry waters. 

There is a strange sound of rushing 
air that coincides with each giant 
wave. And not visible from any side of 
the vessel are the 20 squarish com- 
partments open at the bottom of her 
500-ton hull. They allow huge gushes 
of seawater to rush up and down in- 
side special pump rooms with each 
passing swell. These water columns 
produce changes in air pressure that 
drive turbines and spin generators to 
develop electricity. 

This strange craft is the Kaimei, a 
Japanese word that translates literal- 
ly as "sea light." She is part of an ex- 
tensive International Energy Agency 
research experiment exploring ways 
of extracting useful energy from the 
waves. 


Saving fuels 
Vast stores of energy are potential- 
ly available from waves in the oceans 
of the world. In principle, this energy 
could replace a significant part of 
what now comes from exhaustible 
fuels such as oil, gas, and coal. In the 
Continued 
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Ship-like vessel, the Ka/mei, is moored to water moves air through chambers like 
capture wave energy. Rising and falling 


the one below, spinning air turbines. 
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TRIUMPH 


FILTER 


TRIUMPH 
beats Winston Lights! 


Triumph, at less than one-fourth the tar, 
preferred over Winston Lights. 


When tar levels were revealed, more smokers indepen- 
dently chose Triumph over Winston Lights in rating 
overall product preference. Of those expressing a prefer- 
ence, over 69% preferred 3 mg Triumph to 14 mg 
Winston Lights. 

Results showed that Triumph was also preferred over 
12 mg Marlboro Lights, 8 mg Merit and other low tars. 

Now, test for yourself. Compare Triumph with any 
other so-called "light" cigarette. You'll taste why we 


named it Triumph. Also available in Menthol. 
National Smoker Study results available free on request. 


Write: National Smoker Study, P.O. Box 2733. Hillside, New Jersey 07205 Taste the UMPH'in Triumph 
| = at only 3 mg tar. 


Warning: The Surgeon General Has Determined ЖИТТИ TS 


That Cigarette Smoking Is Dangerous to Your Health. 


3 ma. “tar,” 0.4 mg. nicotine av. per cigarette, FTC Report Jan. 1980. 


Wave power 
[Continued] 


Two-valve turbine 
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Air-flow patterns through turbo generators designed for Kaime/ 
are contrasted as waves recede (top) and swell (bottom). Tests 


North Atlantic alone, the annual av- 
erage energy in waves at sea is esti- 
mated at about 50 kilowatts per me- 
ter. The average wave energy in all 
the oceans is comparable in magni- 
tude to the total installed electricity- 
generating capacity of the world. 

The problem is how best to capture 
and use it. 

Some 150 patents for wave-power 
devices have been issued in the U.S. 
since 1876, and many other ideas have 
been patented in other countries. 
Great Britain, with an abundance of 
coastline, has funded a variety of ex- 
periments, such as cam-shaped "nod- 
ding ducks" [PS, Nov. 77], flexible 
rafts [PS, Sept. '78], and submerged 
pivoting plates that drive water 
pumps [PS, May '79]. 

The British are also participating in 
the IEA-backed Kaimei experiment, 
along with Japan, Ireland, Canada, 
and the United States. Kaimei is more 
a giant buoy than a seagoing ship. De- 
signed by the Japan Marine Science 
and Technology Center, she has three 
massive air-driven Japanese turbines 
connected to 200-kW generators. 

"The vessel is designed to carry 10 
generators eventually," Professor Mi- 
chael E. McCormick of the U.S. Naval 
Academy told me. (He represents the 
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Four-valve turbine 


U.S. Department of Energy in the 
project.) Each would produce 125 kW, 
so the total system will deliver 1.25 
megawatts. 

"To get this perspective," McCor- 
mick said, "you might consider that 
each person in the U.S. uses one kW 
for all electrical purposes. Thus this 
research vessel could probably pro- 
vide for the needs of some 1250 people 
by today's standards." 

That's an enormous step in develop- 
ment, compared with the small navi- 
gation marker buoys powered by wave 
energy that preceded Kaimei. The 
principle for these buoys, used by Ja- 
pan since 1965, was pioneered by Yo- 
shio Masuda. A column of water in a 
buoy responds to local wave motion. 
Asthe water rises and falls within the 
container, air is alternately pumped 
and sucked through a low-pressure air 
turbine. This in turn drives an electri- 
cal generator, producing a few tens of 
watts for the marker-buoy lamp. 

In 1974, Masuda explored ways in 
which the principle could be used to 
generate much more power. The re- 
sult is a shiplike structure that 
weighs 750 tons empty. For ballast, 
some 2000 tons of water is carried in 
tanks. 

The vessel is designed to operate 


Counterrotating turbine 


GENERATOR TURBINES 


GENERATOR — 


showed four-valve design was more efficient for Kaimei test site 
near Japan. Counterrotating turbine has no air valves. 


unmanned over long periods of time. 
Since it could not be boarded safely in 
rough winter storms, it is designed to 
be self-sufficient. Essential power is 
provided by batteries supplemented 
by diesel-powered charging genera- 
tors. The control of key functions is 
maintained from shore by a 
communications link. Experimental 
data are fed to shore the same way. 


Automatic scuttling 


Kaimei is anchored at the bow so 
that she swings to head into wind and 
waves. The vessel is fitted with an au- 
tomatic scuttling device that would 
sink it if it broke its moorings and be- 
came a hazard to other ships. 

A variety of turbines is being eval- 
uated. Kaimei was on station during 
the winters of 1978-1979 and 
1979-1980, and data from three Japa- 
nese turbines are still being evaluat- 
ed. The trials indicated, however, that 
the peak power outputs (120 kW with 
14-foot waves) were about half that 
predicted by model tests. As a result, 
the Japanese switched from air tur- 
bines using only two flaps to release 
and admit air to a four-flap design (see 
drawings). Tests with a one-tenth- 
scale model indicated the four-flap de- 

Continued 


Rechargeable 


New British Invention... 


Make your own aerosol spray 
paints, cleaners, lubricants, 
etc. and save yourself a 
small fortune. 


Re-fill the Rechargeable Aerosol Can and use it 
over and over...it actually makes a great deal of 
sense. When you go to the store and purchase 
spray paint or any other liquid aerosol spray, vou 
usually pay more for the aerosol canister ( plus 
the cost of filling and pressurizing it ) than for 
the contents. Push-button convenience has been 
most expensive... but now you have an ingenious 
and easy alternative. 

Fast and simple to operate ... Fill the can 2/3 full 
with the liquid to be used, thinning according to 
instructions. Screw on the Aerosol Valve Top 
and pressurize to 50 psi with any bicycle pump. 
air hose or other air source (a unique pressure 
relief valve insures against over charging ) 
When the large (1 pint) can is empty, simply re- 
fill and pressurize, you re back to the job in 
minutes. When finished, clean the can 
thoroughly and you're ready for vour next 
project! 


Touch-up body work Clean photo equip. 


Genuine Professional results ... without the noise 
and hassles of a cumbersome and expensive 
compressor. Starshine's Rechargeable Aerosol is 
a quality spraying instrument... the first of its 
kind for home, garden and industrial use, It 15 
available only from Starshine's Mail Order Sales 
Division and arrives quickly at vour door 
complete with two interchangeable spray heads. 
One, a wide angle spray, is for flawless ap 
plication of paints and other liquids requiring an 
even coating. The other, a special extension 
tube, is for applying lubricants, cleaners, etc.. in 
hard-to-get-at places such as complex electronic 
equipment. 


Aerosol Spra y Can: 


For example, a few suggested uses: 


e Paints a De-icer 

* Lubricants * Household cleaners 
* Rust inhibitors «Insecticides 

e Solvents * Disinfectants 


"Engine degreasers e Electrical contact cleaners 


* Photo equipment * А world of applications 
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Paint metalwork Lube office equip. 


Tough, precision construction plus Starshine's 
exclusive 5-year guarantee. Designed in England, 
the solid cannister is one-piece aluminum with 
no seams to come apart. The aerosol valve body 
is also solid aluminum and knurled for easy 
handling. Should your Starshine Rechargeable 
Aerosol ever malfunction due to a manu 
facturing defect within 5 years, you may return 
it for repair or replacement at our prompt 
service-by-mail facility. We pride ourselves on 
our quick. courteous service. 

Test it yourself at home or work for 2 weeks... with 
no obligation. 


Order Toll-Free: 800-235-6945 or 
if busy 800-235-6951 
CA residents call: 805-966-7187 
or send coupon. 
[] Please send by return mail one Starshine Rechargeable 
Aerosol @ $19.95 (plus $2 shipping and handling). If 


not completely satistied, I may return within 2 weeks of 
receipt for a prompt refund with no questions asked. 


Г] Save $4 or moral Order two or more Aerosols at the 
quantity price of only $17.95 ea. (plus $2 shipping and 
handling ea.) 

O Check or monev order enclosed (CA residents add 6% 
sales tax) 

[] Charge my credit card number listed below 

O ВапкА mericard/ Visa O Master Charge 

(Interbank по) 

O American Express O Diners Glub LJ] Carte Blanche 


Creditur MD, LÉÁÉÁÁÁ—Ó—Á———— ——— M — aes 
Exp. Date — 
a 


Address —-— 


City/State Ж лр =< == c ج‎ 


STARSHINE KOU- 


924 Anacapa St. Dept. ACAI I. Santa Barbara. CA 9 3101 


Copyright Starshine Inc- 980 


Steel Hack 


blade. 100MM 


blade. ?87441 


Master 


MECHANIL. 


8-12" blades, 
angles. 31/2” 


Combination Square 
reads metric & 16ths 1 
side, metric & 32nds on 
reverse. CS12CMM . 
Т" Block Plane adjusts 
for fast removal or fine 
finish. Tool steel cutting 


Saw takes 
adjusts to 4 
depth, incl. 
Saws E 3.99 


. 2.79 


T 8.79 


100' Lightweight ta 
has yellow-clad ste 
blade marked by 1/8t 
16" centers. MM100 . 7. 
16’ Professional pow 
tape has toggle bla 
lock, belt clip. Cycolé 
chrome case. ММР16 B. 
10 Pocket Tape is ` 
flexible steel, with 1 
center marks, chrom 
Cycolac' case. MM10 2. 


Master MECHANIC hand and power tools are certified and approved by the United States Auto C 
And they carry this customer satisfaction policy: if any Master MECHANIC tool fails to perform 
you would reasonably expect, return it to any participating True Value Hardware Store 
for immediate replacement. 


212" Termite Shaper 
has tempered steel 


7-pc. Drill Bit Set in 
handy carry case. 


"Cheese grater” 
blade with spring- 
action lock for easy 
replacement. Shapes 
woods, composition, 
plastics and soft met- 
als. 413492 ...... 1.59 


High speed steel pre- 
cision engineered 
and heat treated, for 
faster cutting with a 
longer service life. 
In 7 popular sizes 
1/16"-1/4". 121590 3.99 


strong 


cushion grip. 616MM 


Precision Mitre Box with alu- 
i minum alloy saw guide, calib- 

жо“ rated 45° left and right. Thumb 
screw holds hand saw or mitre 
saw steady. MM3618 


4-pc. Router Bits, precision- 
ground in high-speed steel for 
smooth, accurate cutting. With Ye” 
veining, Y2" V-groove, “в” and 14" 
straight bits. Set, MM4 ....... 9.49 
3-pc. Sabre Saw Set includes 
medium and coarse wood-cutting 
blades, 1 high-speed metal saw. 
Universal Va" shanks. 117-87 .. . 89* 


m: 14.88 


Master 
MECHANIC. 

Our Best Curved Claw Ham- 
mer. Fine-grain US-made steel 
head triple-wedged to extra 
fiberglass handle, 


Dual Rivet Gun permanently fe 
tens metals, leather, canvas a 
other materials from 1 side. F: 
and easy to use, takes many siz 
of rivets. KIIOMM ............ 6. 
Electric Glue Gun melts and d 
penses hot glue and caulkin 
forms secure bond in 60 sec. B 
check valve control. 203MM .. . &. 


Professional Screwdrivers 
your grip for more turni 
power, strong chrome vä 
adium steel blades have prë 
sion ground tips. Set, Ts5 . 6 


24" Professional Level, d 
cast aluminum for rigidity а! 
extra strength. 4 plumb and 
level vials sealed from dirt а 

moisture. 10117 ............ 4 


COTTER & COMPANY, Chicago, IIl, 60614, 100% Member-Owned warehouse distributor serving over 5,000 True Value Hardware Stores who own their own stores, set their prices and reserve the right to limit quanti 
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рс. зв" Drive Socket 
t: 7 SAE and 7 metric 
kets, spark plug soc- 
| 3" extension, ratchet 
d speeder disc, tool 
x Made in USA. 
ee 18.50 


oc. Wrench Sets: 
en end set, 12 sizes 
а”. Ог combination 
L 6 sizes 34-34", Each, 


= è B b b P & 


3'^-Ib. Single-bit Axe is 
heavy ertough to bite 
deep, light enough for 
easy swing. Hickory 
handle, hand ground 
steel head. 3558711 . 11.95 


6-Ib. Wood-Splitter's 
Maul has axe-eye tool 
steel head, heat treated 
and hand ground. With 
fitted hickory handle 
MMSEMA . 12.95 


Master MECHANIC 
tools are sold 
exclusively by 
the nation's more 
than 5,000 
True Value 
Hardware Stores 
and Home Centers. 


А] Look under 


"Hardware" 
in the Yellow Pages. 


HARDWARE STORES 


fessional Strongbox Chests feature heavy- 
заде solid steel throughout, full-length reinforced 
ges, heavy-duty compound drawer slides, 
«ed silicone enamel finish, maximum security 
| locks. To stack as shown or use separately. 
lrawer chest has 3 narrow and 3 wide drawers, 
ch 1234" deep. 15x26x13V2". 1806 ....... 89.99 
rawer roller cabinet with storage compart- 


v3 hp Bench Grinder 
has split-phase motor, 
deluxe roller bear- 
ings. Double 6x34" 
wheels change easily 
to sharpen, shape, 
clean or polish metal. 
UL/OSHA. With tray, 


Electric Staple Gun 
drives 5 staple sizes 
plus оке" staples. 
Fast, easy-squeeze 
trigger operation. 
Easy open channel 
loading, on/off lock, 
built-in staple re- 


-Dry Vac 
cleans up everything 
— wood shavings to 
flooded basements. 
Unique tank design 
allows free air flow, 
maximum efficiency. 
UL listed, use indoors 


nt for large tools. 33V2x26V2x18". 1903 .. 114.85 lamp. сз562мз . 56.95 mover. MM136150 18.99 or out. MMP800-10 82.95 
" mi 
20” heavy-duty Tool Chest, | 8" Adjustable Wrench, thin 
heavy steel construction with 2d #2 alloy steel jaws. ММ91-8 . . . 5.99 
twin drawbolts, padlock eye. pg | 7" Chain Nose Plier, spring- 


3-section lift-out tray divided for tempered jaws designed to grip 


sockets. MM920 ........ 13.95 small parts. MM1033-7C .... 5.50 


Professional Pipe Wrench 
puts extra muscle on the job. 
Replaceable jaw of hardened 
alloy stee! with precision-milled 
teeth. 12", ММ12 ........ 10.95 


Metalworking Files. 6” round 
taper shapes. 8” mill bastard 
sharpens blades. 7" slim taper 
sharpens cutting teeth. Your 
Choice, each .......... 1.89 


luse participating True Value Hardware Stores vary in size and merchandising policies. some may not stock all items shown Prices may vary and are subject to change without notice. Prices expire November 7. 1980 


NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 

offering to manufacturers on a sale or 

royalty arrangement? If so, by all means 

write for our free booklet as a guide, 

whether you do it yourself, or employ 

us to help you. 
It's free for the asking and here are 

just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

• The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Manufac- 
turers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

e Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 


read it and employ us at our reasonable | 


fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promoters, 
developers, brokers. Ours is a technical 
service of writing descriptive materials 
for yourinvention and selecting the right 
manufacturers who potentially should 
be interested in it. The materials we 
prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet.We want you as 
a client but only if, after reading it, you 
think you need us. Otherwise the book- 
let will show you how to do it yourself. 
. So use the coupon below or call us 
Toll Free. We'll rush the booklet to you. 
No obligation whatever. But please do 
not send models. 

REFERENCES: Your own bank, 
attorney, or Chamber of Commerce. 

Mail this coupon or CALL TOLL 
FREE 800/537-1133, Ext.710. In Ohio 
CALL 419/332-6496, Ext.710. Mail the 
coupon or call today. 


"E MAIL THIS COUPON - 


{ Mr. К. О. Kessler, President 
i Kessler Sales Corporation, 

Dept. D-710, Fremont Ohio 43420 
l Please mail mea copy of vour FREE Book- 
§ let explaining how to go about selling my 

invention. It is understood that this does 
i not obligate me in any way to use 
B your service. 


i Name 
ii 
| Street Address —— ~ ~ ~ 


ES us E 


: = _ State Zip 
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Wave power 
[Continued | 


Counterrotating turbine discs appear in 
this quarter-scale model design by Naval 
Academy's Professor McCormick. 


sign should work better with the wave 
periods at the test site. 

In addition, Britain and the U.S. are 
developing new turbines with differ- 
ent designs. The British have a four- 
flap air-turbine design, while the U.S. 
design has no flaps. Instead, a vertical 
shaft carries back-to-back turbine 
discs that rotate in opposite directions 
and drive through gearing to a com- 
mon output shaft connected to the 
generator. 

At this writing the Kaimei is in dry- 
dock near Osaka for these new turbine 
installations and other improvements 
based on the experience of two 
winters. McCormick estimates that 
prototypes of individual turbines will 
cost about $500,000, and that this fig- 
ure will drop as designs are final- 
ized. 

Japan invested about $1.2 million 
in the vessel itself, according to Mc- 
Cormick. The Kaimei was made with 
conventional shipbuilding techniques 
at the Aioi Shipyard of Ishikawajima 
Harima Heavy Industries Co. (ІНІ). 
Since the vessel was initially fitted 
with only three air turbines, the un- 
used pump rooms were equipped with 
devices to simulate the damping char- 
acteristics of additional turbines. 

The Japanese also built an anchor- 
and-chain mooring system for the 
Kaimei, and installed two 427-foot 
power cables from the vessel to the sea 
bed to check their endurance to wave 
motion. 

Professor McCormick provided 
some interesting background infor- 


mation on the desirable size of a wave- 
power ship and where it might best be 
located. 

"The size of the ship depends on av- 
erage sea conditions," says McCor- 
mick. "The limiting factor is the 
length of the average swell. Off the 
coast of Oregon the average swell 
might take 10 seconds to pass, and be 
between 150-200 meters long from 
one crest to another. The size of the 
ship should be the same as the length 
of the swell." 

On the Atlantic coast of the U.S. 
the swell length would be about 80 
meters. "In general, the swells are 
bigger on the eastern sides of oceans," 
McCormick said. "Thus they are big- 
ger off the northwest coast of the U.S. 
than off New England." 


Wrong design? 


Actually, McCormick believes 
wave-energy generators should not be 
designed, as the Kaimei is, to look like 
ships. "They ought to be fixed to the 
bottom and shaped like Texas towers 
so they would not pitch and not have 
to swing with changes in wind and 
current," he says. 

This type of construction, he be 
lieves, would not only be cheaper than 
converting old merchant ships or oth- 
er vessels; it would eliminate prob- 
lems that arise when storms come In 
from different directions. "In the 
North Atlantic, winter storms come 
from the northeast and shift to the 
southeast in the summer," McCor- 
mick said. "The fixed platform could 
take the waves from whichever direc- 
tion they should come." 

Whatever shape is finally accepted 
for housing the generator, it is obvious 
that the endless wave energy of the 
oceans is becoming more attractive. In 
the first of a series of articles on ex- 
tracting energy from the worlds 
oceans [PS, May 775], one scientist 
pointed out that there was no question 
of energy being available. The catch 
was, he said, "Where do we get the 
money to do the job?" 

Since then, the cost of oil has in- 
creased dramatically and threatens to 
continue upward. In addition, there is 
increasing attention to serious na- 
tional security problems associated 
with U.S. dependence on overseas 
sources of energy that might suddenly 
be cut off. With such incentives, mon- 
ey for developing new energy sources 
is becoming available. The U.S. wave 
program currently involves studies 
and small-scale testing to identify 
what types of wave-energy systems 
warrant large-scale research and de- 
velopment. 8 


The U.S. was founded by 
a group of individuals who 
rebelled against the oppres- 
sive pores of King George 
in England. Today, this 
same spirit of indepen- 
dence, a uniquely Ameri- 
can phenomenon, under- 
lies a growing displeasure 
with government tax and 
spending policies. This 
viewpoint is a healthy sign. 
Our society can remain the 
freest and most prosperous 
in the world if government 
power is held in check by 
us, the citizens who make 
up the country. Recent 

assage of laws (such as 

'oposition 13) are an in- 
dication of a growing wave 
of protest against wasted 
tax dollars. The effort is 
getting stronger and more $ 
vehement every day. | 

The largest tax each one of us pays is 
Federal Income Tax. Yet, the largest cor- 
porations and the wealthiest individuals 
often pay the least amount of tax, Accor- 
ding to an article in a leading newsletter, 
17 huge corporations paid no federal in- 
come tax in a recent year, although they 
had a world-wide income of $2.5 billion. 
Numerous tax loopholes were used. The 
list includes United States Steel, Bethle- 
hem Steel, Armco Steel, General Dyna- 
mics, Singer, Phelps Dodge, American 
Airlines, Philadelphia Electric and The 
Chase Manhatten Corporation. The bur- 
den caused by these non-taxpayers must 
be assumed by “somebody.” "Some- 
body" is always the wage earner. There 
is, therefore, a major inequity under the 
law which favors the wealthy and, most 
especially, corporations. In America to- 
day we have what could be called a 
"Corporate Society." 

Some individuals have become so upset 
with these startling inequities, they have 
stopped paying taxes and have in many 
cases even ceased to file tax returns. This 
approach, however, is frought with dan- 
ger and has resulted in stiff fines or pri- 
son sentences when the government lo- 
cates and prosecutes the courageous in- 
dividuals. 


You Can Become Part of 
"The Corporate Society" 


Rather than break the law and suffer ser- 
ious consequences, there is a safer and 
more viable alternative. You can use the 
same type of smart thinking as those 
who own and control great wealth. The 
big corporations are not necessarily im- 
moral. However, they do get the best 
advice available on tax matters. 

You, as an individual, can now use all 
the tax loopholes for your own self in- 
terest. Thus, you legally gain the advan- 
tages yourself as do the huge corpora- 
tions. Rather than break the law, you 
can use it to your advantage. Perhaps the 
best way to accomplish this, as well as 
reduce your tax burden is through incor- 
poration, the legal form of tax rebellion. 

Surprisingly enough, the government 
encourages incorporation with a number 
© Enterprise Publishing, Inc., MCMLXXX 
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Wage Your Own Personal 


lax Revolt 


Like the early pioneers who started this country, many 
people are rebelling against the near confiscatory taxa- 
tion at all levels of government. The federal government 
consumes the taxpayer's cash at the rate of over 
$800,000 per minute, and the amount that is wasted is 
scandalous. The citizens are mad as hell and they're not 
going to take it any more. 


There is but one answer left! 


of favorable laws, especially in the area 
of taxation. In fact, it is rare to find a 
successful individual who is not incor- 
porated. Incorporation is favored by 
nearly all millionaires. It is one of the 
causes of wealth, not its effect. Think 
about it. Can you think of a single weal- 
thy individual who doesn't own and 
control his own corporation? It is rare 
indeed. Let's face it, the first step toward 
achieving the American Dream in our 
corporate society is probably incorpor- 
ation. 

To add even more impetus to the idea 
of starting your own corporation, pas- 
sage of the recent Revenue Act makes 
incorporation the ultimate tax shelter. 
This act and the earlier ones close the 
door to practically all other tax shelters 
and loopholes. The tax rate on corpora- 
tions (especially smaller ones) has been 
substantially reduced, to as low as 17%. 

Favorable laws such as the investment 
tax credit are most helpful when buying 
equipment. Even if you. incur losses in 
one year you can deduct those losses 
over several profitable years. 


More Advantages. . . 

You can set up a corporate medical 
plan wherein you deduct from your 
taxes every dollar spent on medical and 
dental care, drugs, and health insurance 
for yourself and your family. You can 
also get tax deductible group life insur- 
ance even if the "group" consists of 
only one person. 

It is important to note that potential 
tax savings are not the only reason to 
incorporate. Another chief value is that 
it limits your liability to the assets of 
the corporation in the event of a lawsuit. 
If you do business as an individual or 
partnership, you can be sued personally, 


"Over and over again courts have said that 
there is nothing sinister in so arranging one's 
affairs as to keep taxes as low as possible. 
Everybody does so, rich or poor; and all do 
nght, for nobody owes any public duty to 
pay more than the law demands; taxes are en- 
forced exactions, not voluntary contributions. 
To demand more in the name of morals is 
mere cant. "' Judge Learned Hand 
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which could put your house 
and other assets in jeopardy 
You can put more money 
(25% and more of income) 
into your corporation pen- 
sion plan. This is more than 
a traditional "Keogh" plan 
which has a maximum con- 
tribution of $7,500 a year, 
or even an I.R.A., where 
the maximum that can be 
sheltered under special cir- 
| cumstances is only $1,750. 
In these times of growing , 
inflation and periodic ups 
and downs of the econ- 
my, your own corporation 
is probably the only way 
that you may maintain 
control over your econom- 
ic destiny. And you can 
often benefit from incor- 
poration without leaving 
your present job. More 
about that in a moment. 


You Can Incorporate 
Simply, Easily and 
Inexpensively. 


Up until now, throughout the majority 
of history, incorporation had one major 
drawback: high legal fees. Lawyers to- 
day charge stiff fees, up to $2,500 for 
incorporation. The truth is that you can 
easily incorporate yourself for under 
$50. A remarkably easy and inexpensive 
method of incorporating is contained in 
a book called How To Form Your Own 
Corporation Without A Lawyer For Un- 
der $50. It comes complete with all the 
tear-out forms required to start your 
own corporation... minutes... . bylaws 
. . . everything you will ever need. The 
author, Ted Nicholas, has helped thou- 
sands of people start their own corpor- 
ations and has saved them millions of 
dollars in the process — and many mil- 
lions more in taxes. 

It is very easy, and we will show you 
how. We'd like to send you a copy of 
How To Form Your Own Corporation 
Without A Lawyer For Under 450 fora 
free thirty-day trial — without risk or 
obligation on your part. If, for any rea- 
son, you're dissatisfied, simply return it 
for a full refund of your purchase price. 
We'll also send you a free bonus: The 
Income Plan -- an astounding report that 
tells you exactly how to turn your pre- 
sent career into a tax-sheltered corpor- 
ation. The Income Plan - a $9.95 value 
-- is yours to keep absolutely free, even 
if you decide to return the incorpor- 
ating system. 


To receive your copy of How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, write your name 
and address on a piece of paper along 
with the words “Corporation Book & 
Bonus" and send it with your check or 
money order for $14.95 to Enterprise 
Publishing, Inc., 725 Market Street, 
Dept. PO-OXC Wilmington,  Dela- 
ware 19801. Send for the system now. 
Let us help you wage your own personal 
tax revolt, Important note: The full price 
of the book is tax deductible. Act Мох! 
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а. REYNOLDS TOBACCO CO. 


LIGHTS: 13 mg. "tar", 1.1 mg. nicotine, 
KING: 16 mg, "tar", 1.1 mg. nicotine, av. per cigarette by FTC method. 


This is your world 
lhis ís your inston. 
Taste itall.. „= 
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When I was a young man, I had this dream. I wanted 
to grow up to be one of those gentlemen farmers like the ones 
over in Dumbarton County. | 

I never saw one of those fellows exert himself to 
where he even got to breathing hard. Closest they ever came to 
sawing was whittling. | 

Well,it was a fine ambition. But one thing happened. 
Then another. And while I haven't done so awful bad, still have 
to doa little — from time to time. | 

And as long as I do, I’m powerful glad I spent the 
money to get aJohn Deere Chain Saw. You get so you actually 
enjoy the way that blade just glides through wood. Not just soft 
pine either. I’m talking about dried up hardwood. 

But the best thing is that when I get all done and I'm 
back to my whittling, I’m not even breathing hard. 
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Nothing Runs Like a Deere: 


For a free folder, write John Deere, Dept. 52, Moline, IL 61265 
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POPULAR SCIENCE 


Mechanical pig 
“eats” pipes clean 


The Florida Power and Light Co. had 
a problem. When workers examined 
the insides of the cooling-water intake 
and discharge pipes at the St. Lucie 
nuclear plant last year, they discov- 
ered 1% feet of marine growth clog- 
ging the pipe walls—growth that 
flourished in the steady flow of water 
passing through the pipes. They tried 
scrubbing the growth from inside the 
pipes using high-pressure water jets, 
skid-mounted and hauled through the 
pipes: too expensive. Divers were sent 
down to hand-clean the pipe walls: too 
time-consuming. So finally, the com- 
pany sent for a pig to clean the pipe 
walls. 

A mechanical pig, that is. This 23- 
ft.-long, multi-armed version was de- 
signed by a New York-based pipe- 
cleaning company, Aqualine Environ- 
mental Services. To fit the 12-ft.-dia. 
pig into the 12-ft.-dia. pipes, its 30 
steel arms are retracted. Once inside, 
they are extended by triggering a se- 
ries of 60 cylinders with nitrogen gas 
at 1000 psi. Fan-shaped urethane 
discs at both ends of the pig give a 
tight seal for a perfect fit. Moving at 
about 25 ft. per minute, the steel arms 
of the pig scrape the marine growth 
from the pipe walls. Hydraulic pres- 
sure, provided by three low-pressure 
submersible pumps, propels it 
through each 1600-ft.-long pipe. 

Last year, it took 10 days to unclog 
the plant's pipes. This year, with only 
one inch of marine growth, the pipes 
were cleaned in under a day. 

Why a pig? According to Rex Mur- 
phey, an Aqualine partner, "Any- 
thing used for cleaning out or analyz- 
ing pipe interiors is called a pig." The 
term is said to derive from the mid- 
1800's, when pigs were first used to 
clean pipes; the reverberations in the 
pipes as the device moved through re- 
sembled the gruntings of a pig. At 16 
tons, this pig is a prize specimen.— 
Harriet Brown 


Now NRI takes you inside the 
world's most popular microcomputer 
totrain you at home as ће 
new breed of computer specialist! 


NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers...make you 
the complete technician. 

It's no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 


are demanded. And NRI can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 
Learn At Home 
in Your Spare Time 
With NRI training, the program- | Р | | 

mer gains practical knowledge of hard- Only NRI gives you both kinds of computer and equipment come as part 
ware, enabling him to design simpler, more training with the convenience of home of your training for you to use and keep. 
effective programs. And, with advanced study. No classroom pressures, no night Send for Free Catalog... 
programming skills, the technician сап ^ school, no gasoline wasted. You learn at No Salesman Will Call 


test and debug systems quickly and easily. your convenience, at your own pace. Yet Get all the details on this exciting 
— аа you're always backed by the NRI staff and course in NRI's бее, 100-page catalog. It 
your instructor, answering questions, giving shows all equipment, lesson outlines, and 
you guidance, and helping you over the facts on other electronics courses such as 


tough spots. Complete Communications with CB, TV and 
Explore the TRS-80 Audio, Digital Electronics, and more. Send 
Inside and Out today, no salesman will ever bother you. 


NRI training is hands-on training, Keep up with the latest technology as you 
with practical experiments and demon- learn on the world’s most popular computer. 
strations as the very foundation of your If card has been used, write to: 
knowledge. You don't just program your 


computer, you introduce and correct faults NRI Schools 
... Watch how circuits interact... interface N McGraw-Hill Continuing 
with other systems... gain a real insight i Education Center 
into its nature. c. 3939 Wisconsin Avenue 
You also build test instruments and Waf 4 Washington, D.C. 20016. 

| | "fl the NRI Discovery Lab, performing over 60 

| Training includes TRS-80 computer, transistorized separate experiments in the process. You 

usnm demie ca, leam how your oubie-shooting tos work, 

ad experiments. ... and gain greater understanding of the in- 


formation they give you. Both micro- 


oa nark of the Radio Shack division of Taras i 


“| studied hands from all over the world, so 
the — pow fit comfortably in Loc hands: 
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THROUGH THE VIEWFINDER _ 


By EVERETT H. ORTNER 


Multi-image 


Anybody who's ever seen a professional- 
ly programmed multi-projector slide 
show knows that there can be a lot more 
to showing slides than Uncle Fred and 
Aunt Gladys, with their 300 pictures of 
Waikiki Beach, ever dreamed of. It is the 
world of multi-image presentations—or 
just "multi-image," as it is coming to be 
called. 

Multi-image is based on the ability to 
program a taped narration synchronized 
with a command component that controls 
any number of projectors from one on up 
to great armies of the things, arrayed in 
blinking ranks. In most cases the com- 
mand is an inaudible tone signal on one 
channel of the tape. The tone may order a 
cut (one or more projectors flashing on 
while one or more turn off) or a dissolve (a 
slow slide change, with the slide from one 
projector fading out on the screen as an- 
other slowly comes up to full brightness). 


Or it may order two 
or more projectors 
to stay on at the 
same time so that 
you can superim- 
pose a title on a 
scene. 

In recent years, 
multi-image has 
been growing tre- 
mendously in com- 
plexity, with ad- 
vanced systems 
that use computer- 
like consoles and 
coded paper tape 
to control banks of 
projectors. At the 
same time, some 
programming sys- 
tems have been 
growing easier to 
use, cheaper, and 
remarkably versa- 
tile. Indeed, now 
almost anyone— 
small businesses, neighborhood organi- 
zations, even the advanced amateur pho- 
tographer—can create professional-ap- 
pearing slide shows with a minimum of 
instruction and at prices ranging from 
$100 up. 

| have been creating my own fancy 
shows lately with a Tiffen SSD Show Mak- 
er, a device that incorporates a cassette 
recorder and a programmer, and can 
record and play back a complete presen- 
tation using two Kodak Carousel or Ekta- 
graphic projectors. Among its features are 
a variable dissolve rate of from two to six 
seconds, channel erase so you can go 
back and change either the narration or 
the command signal, and a very conve- 
nient keyboard. Using a microphone, you 
record your slide narration, pressing the 
appropriate button—cut or dissolve— 
when you wish to change slides. It's al- 
most as simple as that. At the end, you 
rewind the cassette, spin the slide trays 
back to the starting position, set the dis- 
solve button on 
PLAY, press the PLAY 
key—and then sit 
back and enjoy 
your own show. 
Terrific! 

The SSD lists for 
$495. Other units— 
for example, Spira- 
tone's Sight 'n 
Sound Director, 
which offers vari- 
able dissolve rates 
to 10 seconds-re- 
quire that you sup- 


ply a stereo tape recorder. One channel is 
for narration; the other controls two pro- 
jectors. It's $199.95. Or for as little as 
$99.50 you can buy a Kimchuk Auto-Fade. 
It doesn't program anything; it just re- 
places the standard flash-on, flash-off 
slide change with a more pleasing gradual 
dissolve. Kodak makes an AV Sound Syn- 
chronizer, Model 3, that also synchronizes 
with your stereo tape recorder, but pro- 
grams only one projector. It's $68.70. 

Here's a short list of audiovisual distrib- 
utors to write to for information: 

Clear Light, Inc., 1500 Gateway Dr., Ft. 
Lauderdale, Fla. 33309; Eastman Kodak 
Co., 343 State St., Rochester, N.Y. 14650; 
Electrosonic Systems, Inc., 5223 Edina 
Blvd., Minneapolis, Minn. 55435; Kim- 
chuk Mfg., AV Div., 34 Del Mar Dr., Brook- 
field, Conn. 06804; Reliance AV Corp., 550 
W. 43rd St., New York, N.Y. 10036; RMF 
Products, Box 413, 1275 Paramount Pkwy., 
Batavia, Ill. 60510; Simon Assoc., 1019 
Trillium Lane, Mill Valley, Calif. 94941; 
Spiratone, Inc., 135-06 Northern Blvd., 
Flushing, N.Y. 11354; Tiffen Mfg. Corp., 90 
Oser Ave., Hauppauge, N.Y. 11787. 

For a comprehensive text on multi-im- 
age, get Kodak's /mages, Images, images, 
available at AV suppliers and larger cam- 
era stores for $15.95. It is designed pri- 
marily for professional users. 


Dedicated flash 


The off-again, on-again, Finnegan (as my 
mother used to say) problem of dedicated 
flash may at last have been solved--by 
Alfon International (43 Goffle Rd., H.w- 
thorne, N.J. 07506). Alfon's two models 
mate with new Canon, Minolta, Nikon, 
and Pentax 35-mm SLR's to set the shutter 
speed and light the ready lights. The 
250/MD is $49.95. The 250/MD/Z (shown), 
with beam settings for 35-, 50-, and 
85-mm lenses, is $55.95. 


All-auto Olympus 


The ingeniously pocketable Olympus XA 
rangefinder 35 now has a companion 
(left): the XA2. The XA, you'll recall, is an 
aperture-preferred automatic—you set the 
aperture; it sets the shutter speed. The 
XA2 is a programmed automatic: It se- 
lects both shutter speed (from two sec. to 
1/750) and aperture (f/3.5 to f/14). Focusin 

is by symbol. List price: $135. п. 
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Double-wall 
house 


minimizes heat loss 
and fuel bills 


Airtight design, extra 
insulation, and passive 
solar gain are the secrets 
of this fuel-efficient house 


By JOHN INGERSOLL 


Gene Leger was fighting mad. A Cam- 
bridge, Mass., architectural team— 
specialists in solar energy—told him 
three years ago that he couldn't build 
a solar house for less than $15,000 
over the price of a nonsolar house. Le- 
ger said he could, and he went a step 
further: He claimed he could build a 
solar house for the same price as a 
standard house, and save a bundle on 
fuel. The architects nodded to each 
other and passed him off as some kind 
of nut. 

But Leger fooled them. He did build 
a solar house for the same price as a 
standard house. He did it in East Pep- 
perell, Mass., about three miles from 
the New Hampshire border. Here are 
the results that proved the architects 
wrong: 

€ Through the October-to-March 
heating season, which included the 
frigid winter of '78—' 79, Leger's house 
was heated on exactly $38 worth of 
natural gas. His neighbors spent up to 
$800. 

e On a rare June week last year of 
90-to-100-degree temperatures, the 
interior of Leger's house never rose 
above 75 degrees—without air condi- 
tioning. 

® He built his 1196-sq.-ft. house for 
less than $42,000, and says he can re- 
produce it today for under $44,000, 
which is the same price he pegs for a 
house without the solar-energy ad- 
vantages. 

€ The house doesn't look "solar." In 
fact, Leger admits the house is plain- 
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it doesn't face the street, but otherwise 
Gene Leger's home in East Pepperell, 
Mass., looks like a conventional tract 
house. Glass is concentrated in south fa- 
cade (top photo). Three picture windows, 
totaling 100 square feet, are shaded from 
high summer sun angles by roof over- 
hang. (Note that roof has conventional 
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pitch, unlike many solar homes with steep 
roof angles for solar collectors.) Airlock 
entry (at left in top photo) has own win- 
dow for light and passive solar gain. 
Home's north wall (lower photo) has few 
windows and a second airlock for rear en- 
try. The foundation is insulated on the 
outside with Styrofoam. 


Prestone Super Flush 

gets rust and corrosion 

out of your cooling system 
that water alone can't. 


Accumulated rust and corrosion 
deposits can clog your radiator, 
block anti-freeze circulation, and * 
cause costly damage. Flushing y: 
your cars cooling system with | ^" 
water alone will not remove Du. 5 
i mE. анн ў 
accumulated rust deposits м dk 
e | and oily residue. * " 
Little heater: Efficient 43,000-Btu Paloma- PRESTONE Super Flush, ` 
Pak gas furnace [PS, Nov. '79] delivers | | fit C 
heat to 46 feet of hot-water-type base- helps remove those de Tert me 4 
soard radiators (100 feet is standard for posits to allow your e A же 
house of this size). Wall-hung furnace also cooling system to NC 4 


supplies domestic hot water. Leger's fuel | 
jill for space heating was $38 for frigid work at top effi- 


78—"79 heating season. ciency with а | b. | 
fresh fill of De a " Ai 


vanilla design. "I built it as down-to- | PRESTONE П" ug P 
'arth as possible to prove that a house | Anti- di 


vith solar features could be brought 


n at a reasonable price," he says. freeze. 
Unless they look very closely, people 4 
an t see why my house is different at d 
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But it is different. Leger, a comput- 
r specialist and part-time home 
milder, studied everything on solar 
nergy he could find. Then he sifted i 
iut the data that made sense to him. | 


lere's what he did: Aj 
He first built a double exterior wall. tj 
n place of one frame wall with 2x4 Ё. 
tuds оп 16-inch centers, Leger соп- | E 
tructed two frame walls, two inches 
part, with 2x4's on 24-inch centers. | ` Photegragh of an actual fadiator interior (magnitied 4x) after operating оп neglected, 


‘he 2 х4 studs are staggered 12 inches weak antiffpeze 


se drawing). Then he filled the en- 
ire nine-inch cavity (3'2"+2"+3'%") 
nth sprayed cellulose insulation. He 
sed Dow's Styrofoam t&g insulating 
heathing on the outside, faced with 
inyl siding. 

The finished 10-inch-thick wall de- 
ivers an insulation value of R-43. En- 
rgy standards set down by the De- 
artment of Energy specify walls of 
aerely R-19. Leger also packed the 
eiling with 12 inches of sprayed cel- 
ulose. A polyethylene vapor barrier 
rent up over the inside of the exterior 


SAVE 51.50 
ON PRESTONE® SUPER FLUSH 


We ll refund by mail $150 when you send this completed certificate 
along with proofs of purchase* to SUPER FLUSH CASH REFUND 

| PO Box 5758, Dept. C , Chicago, Ill 60677 
Mr. Mrs (Ms 


| Please use address label or print} 


| Address 0 0 5 1. net Si ECC 
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Age (Please check —optionall 
' Under 25 | 25 35-50 50 & over 

*Proots ol purchase for the retund on PRESTONE* Super Flush are BOTH ol the 

following 

а! The large PRES TONE Super Flush words cut from the top of the hack of th 
jug. PLUS 


D) A dated cash register receipt with the Super Flush purci 
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INTRODUCING 
HESTIHLO10. 
IT'S ONE TOUGH 
LITTLE NUMBER. 
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To prove just how tough is designed and built the expect it to stand up to the 
the new Stihl 010 chain saw same way our heavy-duty same type of daily tortures 
really іѕ ме pulled ії downa professional models are. that professional loggers 
washboard road. Slamming With the same magnesium put their saws through. And 
andbouncingitoverrutsand alloys, for example, giving occasionally a little more. 
rocks. Crashing it into logs the 010 superior strength So if you re looking for 
andpoundingitintothesand andthe best cutting speed achain saw that really 
We even pulled the Stihl 010  initsclass. And the same takes punishment 
through a pond Andthen we type of ignition and auto- like a pro,we' ve 
started it, on the first pull. matic oiling systems for got your number. 

Remarkable? Compared dependable starts The Stihl 010. 
to other chain saws, yes. But and smoother , ы я 
compared іо otherStihls, no. operation. So STIHL - 


You see, this rugged saw naturally we 
The World's Largest 


With the purchase of any 010 or 015 "Bonus Special" you recetve over $45 worth of accessories at participating dealers. se gc е 
Offer includes matching carrying case, spare ааа сатаа са осона, DM DOE HMM ORA wedge, 8 oz. can of engine oll wrench’, owner's manual 
o ey booklet about firewood cutting. “Standard equipment with all Stihl" saws 

© Stihl Inc. 1980 For sales and service, see the Yellow Pages under ‘saws’ ' For your local dealer's name сой toll-free 1-800-528-6050, Ext. 1430 In Arizona call 1-800-352-0458, Ext 1430... 


FOR SALES AND SERVICE 


| SEE YOUR NEAREST STIHL' DEALER. 


INDIANA 
Alexandria 

F Ray Hull & Son, Inc. 
Anderson 
a Sales 
Penrod Oil Co., Inc. 
Auburn 

Tri-State Agri-Traders, Inc. 
Aurora 

Uilrich's Electronics 
Bediord 

Western Auto Store 
Berne 

Swiss Fireside Shop 


Anco Sales, Inc 
] & 5 Locksmith Shop 
Boonville 


Lance's Lawn & Garden 
Brookville 

Tom's Sales & Service 

Hickam's Mower & Tool Rental 
Coatesville 

T & P Sales & Service 
Columbia City 

parole thers Machine & Weld 
Morris Mower & Small Engine Repair 
Crawtordsville 

М L. Burkett & Sons 

Denville 

Leon & Steve's, Inc 

Obe's Service Center 

English 

Waem Auto Store 

Evansville 

Brown & Hubert, Inc 

Fishers — 

Reynolds Farm Equipment, Inc 
For! Wayne | 
Mutton's Outdoor Power Equipment 
Franklin 

Healy Equipment Co., Inc. 
Galveston 

Maple (Grove Repair Service 
Georgetown Sales & Service Corp 
Chuck's Rental 

Hanover 

lames G. Kid well Saw Co. 
DACAV Industries, Inc 

Power Tool Sales & Service 
Smith's True Value 

[asper 

Sten's Sales & Service, Inc. 
Edsall Sales & Service, Inc 
LaPorte 

| & F Lawn & Garden Center 
Lebanon 

Siagle Sales & Service, Inc 
Linton 

L&S Saw Sales 

Lomantvilla 

DIC ONYIDM, Inc 

теа Sales & Service 
Monrovia 

Monrovia Mower Sales 
Morocco 


Uunromin Ranch Lawn & Garden Center 


Mount Vernon 
Heating Equipment Co., Inc. 


Muncie 
Clock's Small Engine 
New Haven 


Morth Vernon 
Diekhol Mower Sales & Service 


Odon 

Sargents’ Sales & Service 
Peru 

Cardinal Land Care Center 
Plymouth 
Hite Equi 
Соплі в Power Equipment, Inc 
Rochester 

Ralph's Sales & Service 
Roselawn 


t Repair, Inc 


Dunromin Ranch 

Rushville 

Robbins Radiator Service 

Salem 

Salem Small Engines 

Scottsburg - 

Alexanders Small Engine Sales 

She 

Scott's Station 

Walker's Mower & Engines 

South Bend 

Clay Service Center 

Terre Haute 

Decker Small Engines 

Tipton 1 

F. Ray Hull & Son, Inc 

Union City 

тасады im "Wee 

Ketterman's Sales & Service 

Vincennes 

Vincennes Industrial Supply, Inc 

KENTUCKY 

Alexandria 

L. Trapp & Son 

Ashland 

Atkins Hardware 

Helton Hardware 

Balley Switch 

Lay Tree & Brush 

n Sui ly & Explosi 
armers Supply ve 

Bardstown — 

Ray Parrish & Sons 

Bardwell 

The Saw Shop 

Benton 

Wallace Machine & Outdoor Power 

Berea 

Berea Farm Service 

Calvert Clty 

CEL 

Caulk Hardware Co 

Caneyville 

Sawmill Hardware 

Central City 

Bivens 

Crestwood 

Stoess Hardware, Inc 

Elizabethtown 

Home Center True Value Hardware 

REM County Implement Co 

Hagedorn & Sons, Inc. 

Frankiort 

а Сои Machine Shop 

town 
eam Hardware 
Greenup ai Supply 


Southern States Breck Co-op 
Harlan 


Кеті] 
Schnuck's Tractor Sales 


Contractor's Sales & Rental 
Joe's Gravely Tractors 


London 

Bullock Sales & Service, Inc. 
Louisa 

Wellman Hardware 

Louisville 

Allied Tools & Supply Co., Inc. 
Ballou's Rent- All 

Louisville Ford Tractor 

The Mower Shop 


Parrish Implement Co., Inc. 
Rohleder Hardware 
ville 


Maysville 

Ellington Farm Supply 
unt Vernon 

Jim & Jack's Hardware 
ducah 


Rasche Cycle 
Paris 
Keller's Farm Store 
Prestonabur 
Ratlitl Farm Naso 
Richmond 
Halcomb Implement Co 
Stanford 
Boone Staniord Hardware 
Stanton 
Rogers Hardware & Building Supply 
Waddy 
Masters Equipment, Inc. 
Walton 
arg Hardware 

oot Liberty 
sony pend Eom Equipment Co 
Williams Hardware 


Winchester 
By Pass Auto Parts 


MICHIGAN 
Adrian 
Tractor Village 


John E. Southard 
Allendale 

Joe's Repair & Service 
Ann Arbor 


Huron Valley Garden Center 
Battle Creek 
Bob Lenz 


Bay Cl 

United Hent All 

Benr: 

Gillison's Variety Fab 
Benton Harbor 

Smitty's Sales & Service 
Big Rapids 

Voelker Implement 
Blisatield 

Bill's Service 

Brant Hardware & Implement Co 
Bridgeport Lawn & Garden 
Bri ater 

Braun Implement 
Buchanan 

Weldy Sales & Service 
Burton 

Brady Tractor 

Byron Center 

Van EE Garden Center 
Cadillac 

Cadillac Power Center 
Centreville 


Finnerman Farm & Garden 


Clinton Township 
Bourlier & Sons 
Comstock Park 
Morrissey Lawn & Garden 
Devison 

Davison Lawn & Garden 
Dearborn 

R. H. Brooks Service 
Deford 

Dan's Auto & Fireplace 
Detrolt 


Detroit Diamond Drilling 
ee Saw & File 


xter 
Boullion Sales & Service 
Durand 
Durand Stove & Power 


Eaton Rapids 
Family Sports Corral 


B&B E 
Flint 
Loranger Tractor Sales 
Michigan Saw & Tool 
Frankenmuth 
Leslie Hardware 
Er 
n F. Meyer 
Galesburg Lawn & Eq t 
ur wn uipmen 
Grand Blanc 
Grand Blanc Lawn & Garden 
ене 3 w Service 
Havit а чаас Inc 
Nelson Speed Shop 
m Service 
Brady Lawn & Garden 
Houghton Lake 
John B. Clark Sales 
peer reg Shack 
Jackson 
Factory Branch Co. 
Meyor's Sales & Service 
Kalera 
Kalova Hardware 
Kalkaska 
Miller Saw N Lawn 
LaSalle 
Leckler's Inc. 
Lake City 
Kibbe's Inc 
Fuller's Sport & Lawn 
T à Н Mowers 
Lincoln 
Lincoln Sport & Garden 
Livonia 
Commercial Lawnmower 
elona 
Hetb's Lawn & Garden 
Manchester 
K & W Equipment 
Marne 
Carmody Engine Service 
Middleville 
John Richardson 
Mio 
Klimmek Sales & Service 


Gratiot Lawn & Garden 
Mount Pleasant 

Lee Implement 
Nashville 

Nashville Hardware 


Newaygo 
New a[go Power Equipment Co 


Tool Crib 

Owosso 

1 & Н Sales 

Oxtord 

ae Sales & Service 
Ed Wilson Sales & Service 
Plainwell 

Pine Lake Boat & Motor 
Plymouth 

Saxtons Garden Center 
Pontiac 

Lee Lawn & Garden 
McNabb Saw Sarvice 
Tom's Hardware 

Port Huron 

Blue Water McCulloch 
Redlord 


Georges Lawnmower 
Reese 

Ackerman Sales 

Remus 

Welling Service 

Rochester 

Rochester Lawn Equipment 
Rockwood 


Carefree Lawn Service 
Romulus 

Huron Sod Farms, Inc 
Roscommon 


Ross & Son Sales & Service 
Roseville 
Lawer's Feed Store 


C & S Hardware 
Pahssen Hardware Inc 


Shelby 

Heilebu кал Bike & Mower 
South | 

Mc K Sales & & Service 
SouthHeld 


Bob's Landscaping 

Four Star Cycle 
Standish 

Harold's Sales & Service 
Tawas Ci 

Cholger's vice 

Sal 

D & L. Garden Center 
Wm. Sell & Son 

es 


Equipment 
Sade | 
Quay Wood Products Inc. 
Vestaberg Marketing Assoc. 
Walled Lake 
Weaver's Saw Shop 
Warren 
Bid's 
сеи Lawn & Garden 


п 

Krenzers Tree Service 
ateriord 

Waterford Fuel & Supply 

Wayne 

Wayne Lawn & Garden 

White P 

Norm's Lawn & Garden 

Woodland 


Lee's Radio & TV Croushorn Equipment Co Chobon Woodland | 
North Judson ees ай H Ace Hardware А & J Small Engine TOES ONE 
Central Automotive orter ch Hardware 
5777. 
2 


The World's Largest Selling Chain Saw. 


О JONIZER - 
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BREAKTHROUGH! 


NOW AT LAST YOU CAN USE THE 
REMARE ABLE BIONAIRE IN 
YOUR HOME IN YOUR CAR. 
YOU NEED BUY ONLY THE ONE 
UNIT AND PLUG INTO EITHER 
CAR OR HOUSE CURRENT. 
Wherever top calibre iomzers have been tried, 
they have changed things for the better. People 


have reported greater energy, better health and 
increased productivity. An ionizer replaces the 


negative ions killed by metals, man-made materials, | 


air conditioning and central heating. It restores the 
natural balance of the air, making it fresh and easy 
to breathe. At the same time, an lonizer radically 
reduces airborne dust, pollution, bacteria and 
pollen. And almost completely eliminates odors like 
tobacco smoke. Naturally. 
THE BIONAIRE 300. 
CONSIDER IT A SAFETY DEVICE FOR YOUR CAR. 
Ion deficient air slows reflexes by as much as 
20%. This can mean all the difference between 
avoiding a ا‎ situation and ا‎ u 
into it Bonaire has perfected a unit that is the most 
efficient ionizer of its size on the market today. The 
compact Bionaire 300 (1" x 4" x 3-1/2") weighs only 
4 ozs, sits on the dash without obstructing your view, 
and will keep you calm and alert through those end- 
less rush-hour drives. It's easy to install, has a mult- 
point ion source and emits the highest ion output of 
any self-contained unit of its size. 


THE 300 PACK AGE 
(with special stand and adaptor). 


Now it's packaged to use at home or in your 
office. Just unplug 1t from your car, place it in our 
attractve plexiglass stand by your desk or bedside, 
and with our adaptor, plug it into the nearest outlet 
Each Bionaire unit keeps the ап in an B ft. radius 
around it constantly charged with at least 10,000 
negative ions per cubic centimeter. Full one-year 
warranty. 

THE DELUXE BIONAIRE 100A FOR 
YOUR OFFICE OR HOME. 

This unobtrusive, decorator-designed unit 
(2-1/2" x 6" x 6") comes complete with unique out- 
put monitor indicators, ommdirectional emission, 
and a full one-year warranty. (Does not adapt to 
car use.) 

WHY YOU SHOULD CHOOSE BIONAIRE IONIZERS 
OVER ANY OTHER MODELS. 

Many ionizers on the market emit ozone or other 

harmf | 


Credit card holders: 
Order your unit by calling collect 


(Also available in Canada) 
[ p.v Distributors 
PO Box 510, Grand Island 
New York 14072 
Please send me free, all the facts and pnces on: 
О The Bionaure 300 (for car only) 
C] The Bionaire 300 Package (with adaptor and stand for 
home/office or car) 
O The Bionaure 100A (deluxe homer office unit) 
C] The Bionarre 2000 
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Double-wall house 
(Continued) 
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GILL 
BEALER 


Energy-efficient 
living in 
1200 square feet 


VESTIBULE 


DINING AREA 


a и Ет" 
ОАЕ FLOOR | | 


FAMILY ROOM 
L- NIE 
OAK FLOOR 


vEGTIBULE 
SLATE 
FLOOR 


in the exterior wall. “All my wiring 
and plumbing comes up from the base- 
ment on inside partitions,” Leger ex- 
plains. A flexible raceway mounted on 
exterior walls where needed allows 
him to snap in convenience outlets at 
any location along the raceway. He 
used Gould I-T-E Electrostrip, a sys- 
tem that's been available for years. 

All plumbing rises from the base- 
ment through an inside wall on which 
kitchen and bath back up to one an- 
other. "Wiping out punctures for pip- 
ing and wiring cuts back on air infil- 
tration," Leger explains, "a far more 
important source of heat loss than 
most people think." 
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DEN OR 
BEDROOM мез 
IO" x 1Q' 

OAK FLOOR 


BEDROOM I*z 
ат" 
ChAR FLOOR 


Leger triple-glazed all windows and 
faced most of them south. To orient 
the long side of his ranch home south- 
ward, he swung it 45 degrees away 
from the direction of the street. Until 
neighbors understood why that wa: 
necessary, they thought he'd goofed 

There are few windows on the eas: 
and west facades and two small win- 
dows on the north side. Winter sun 
pours through south-facing glass and 
passively heats the interior. Because 
the house is so tightly sealed, this so- 
lar heat escapes very slowly. (A roo! 
overhang shades windows on the 
south side from summer sun.) 

Continued 


` WHAT’S BETTER 
THAN SPEED READING? 


SPEED LEARNING 


ISPEEDPLUS COMPREHENSION) 


Speed Learning is replacing speed reading. It's easy to learn...lasts a lifetime...applies to everything 
you read...and is the only accredited course with the option of college or continuing education credits. 


Do you have too much to read and too 
little time to read it? Do you mentally 
pronounce each word as you read? Do 
you frequently have to go back and re- 
read words or whole paragraphs you just 
finished reading? Dó you have trouble 
concentrating? Do you quickly forget 
most of what you read? 

If you answer "yes" to any of these 

uestions — then here at last is the prac- 
tical help you've been waiting for. 
Whether you read for business or plea- 
sure, school or college, you will build excep- 
tional skills from this major breakthrough 
in effective reading, created by Dr. Russell 
Stauffer at the University of Delaware. 


Not just “speed reading” — but speed 
dod dini ا ا‎ 
remembering-and-learning 

The new Speed Learning Program 
shows you step-by-proven-step how to 
increase your reading skill and speed, so 
you understand more, remember more 
and use more of everything you read. 
The typical remark made by the 75,000 
slow readers who completed the Speed 
Learning Program was: "Why didn't 
someone teach me this a on time ago?" 
They were no longer held back by the 
lack of skills and poor reading habits. 
They could read ost as fast as they 
could think. 


What makes Speed Learning so successful? 

The new Speed Learning Program does 
not offer you a rehash of the usual eye- 
exercises, timing devices, costly gadgets 
you've probably heard about in connec- 
tion with s reading courses or even 
tried and found ineffective. 

In just a few spare minutes a day of 
easy reading and exciting listening, you 
discover an entirely new way to read and 
think — a cadical epulis from any- 


COLLEGE CREDITS 


_ You may obtain 2 full semester hour credits for course 
completion, wherever you reside Credits offered 
through Whittier College (Califorma). Details included 
in your program. 


| CONTINUING EDUCATION UNITS 
| ERB National Management Association, the world's largest 


F 


association of professional manageri, awards 3.0 CEU's 
for course completion. CEU's can be applied toward 
the certificate in Management Studies. 


PROFESSIONAL SOCIETIES 


Speed Learning к oH ered internarionally to members of profes. | 


огы! жазат нуп such as; American Chemical Society, Founda- 
ton for Accounting Education, Institute of Electrical and 
Electronica Engineers and dozens more. Consult your Education 
Director for information. 


BUSINESS, INDUSTRY, GOVERNMENT 

Many companies and government agencies offer Speed Learning 
8& à wholly-oad or tuition reimbursement program Consul! 
your Training or Personnel Director for details 


thing you have ever seen or heard about. 
Research shows that reading is 95% 
thinking and only 596 eye movement. Yet 
most of today's speed reading programs 
spend their time teaching you rapid eye 
movement (5% of the problem) and iE 
nore the most important part (95%) think- 
ing. In brief, Speed Learning gives you 
what speed reading can't. 
Imagine the new freedom you'll have 
when you learn how to dash through all 
rpes of reading material at least twice as 
ast as you do now, and with greater 
comprehension. Think of being able to 
get on top of the avalanche of newspa- 
rs, magazines and correspondence you 
ave to read . . . finishing a stimulating 
book and retaining facts and details more 
clearly and with greater accuracy than 
ever before. 


Listen-and-learn at your own pace 
This is a pem easy-to-learn pro- 
ram that will work for you — no matter 
how slow a reader you think you are 
now. The Speed Learning Program is sci- 
entifically planned to get you started 
quickly . . . to help you in spare minutes 
a day. It brings you a "teacher-on- 
cassettes" who guides you, instructs, en- 
courages you, explain- 
ing material as you speed | 
| learning 
^ = 
еа" еа n learn 


aS 


HSS بے‎ Ss ee 
| | \ 113 Gaither Drive, Mt. Laurel, NJ 08054 


INCORPORATED 


Check method of payment below: 
[.] Check or money order enclosed 


read. Interesting items taken from Time 
Magazine, Business Week, Wall Street 
Journal, Family Circle, N.Y. Times and 
many others, make the program 
stimulating, easy and fun . . . and so 
much more effective. 

Executives, students, professional 
рев le, men and women іп all walks of 
ife from 15 to 70 have benefited from this 
p m. Speed Learning is a fully accred- 
ited course . . . costing only 1/5 the price 
of less effective speed reading classroom 
courses. Now you can examine the same, 
easy, practical and proven methods at 
home . . . in spare time . . . without 
risking a penny. 

Examine Speed Learning 
FREE for 15 days 

You will be thrilled at how quickly this 
program will begin to develop new 
thinking and reading skills. After listen- 
ing to just one cassette and reading the 
preface you will quickly see how you can 
achieve increases in both the speed at 
which you read and in the amount you 
understand and remember. 

You must be delighted with what you 
see or you pay nothing. Examine this 
remarkable program for 15 days. If, at 
the end of that time you are not con- 
vinced that you would like to master 
Speed Learning, simply return the pro- 
gram and owe nothing. 
See the coupon for low 
price and convenient 
credit terms. 


Note: Many companies and gov- 
ernment agencies have tuition 
assistance plans for employees 
providing full or partial payment 
for college credit programs. 


In most cases, the entire cost of 
your Speed Learning Program 
is Tax Deductibie. 


EAT. LL 
PET, "шам 


YES! Please rush me the materials checked below: 

C Please send the Speed Learning program @ $89.95 plus $4 postage and handling. 

C] Please send the Speed Learning Medical Edition @ $99.95 plus $4 postage and handling. 

Ll Please send the Junior Speed Learning program (ages 11 to 16) @ $79.95 plus $4 postage and handling. 


NJ residents add 5% sales tax. 


LJ Charge my credit card under the regular payment terms 


C Visa |) Master Card Interbank No. |» Li American Express 

Card No. ER Ерс __ Exp. Date 
| understand that if after 15 days | am not del 1 іп every way, that | may retum the materials in their original 
condition for a full refund. No questions asked. ——— ——— 
А If you don't already own а 
inis кнын in 

order this Deluxe Cassette 
Address Recorder ША ны ех <> 
| чү T (Includes handling an 

City State Zip delivery.) Ам, 
Signature | Check here to order L 


L — — — — — Outside USA add $10 per item plus $4 surface mail —Airmail extra — — — - 


YOU CAN TAKE IT WITH YOU 
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C5 Telescope 


Tiger — 
750mm 1/6 photo 


ae S. 


nie car 


CB Telescope with — 
35mm camera attached 


35mm photography 

IS as easy as adding 
your camera for exciting 
close-ups of your favorite subjects. 


ELESTRON telescopes and telephoto lenses are compact and 

lightweight. The modern Celestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under clear, dark, steady skies, the amount of detail seen through 
Celestron telescopes borders on the fabulous. As a daytime 
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telescope, see or photograph ships, planes, wild- 
life and people at incredible distances with com- 
plete clarity. Apertures available from 3-1/2" to 
14" priced from $295.00. Celestron also has a 
full line of binoculars of astronomical quality. 


Send $2.00 for 32-page full color 
catalog on how to select and use 
a Celestron telescope or telephoto lens 


CB one-hand 


portability (DEALER INQUIRIES INVITED) 


Gelestron 
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Double-wall house 
[Continued] 


The house also has vestibules over 
front and back doors. Providing an 
airlock for the most obvious path of 
heat loss—exterior doors—may have 
been as vital as stuffing the walls and 
ceiling with insulation. 

Before interior wallboard went up, 
Leger pumped foam insulation into 
every crack he could find. Around the 
basement foundation, Styrofoam t&g 
insulating sheathing protects the con- 
crete from winter ground tempera- 
tures. It's on the outside so the con- 
crete becomes part of the home's heat- 
storage mass. 

Nothing except the double exterior 
wall is out of the ordinary. Yet the 
house delivers an energy-saving bo- 
nus unmatched by any house in the 
area (perhaps in the country). All Le- 
ger's energy gambits working togeth- 
er produce a synergistic effect. Thati 
why it is so efficient. | 

| 


Problems? 


Last winter, Leger and his wife] 
Peggy, had no complaints. But he ad- 
mits there were a few unplugged air 
leaks in the new house; this winter, 
they too are plugged. A house so well. 
sealed could also produce problems— 
excessive humidity, unpleasant odors, 
or indoor pollution. | 

Humidity in the house generally 
runs about 60 percent, reports Leger. 
On occasions, when humidity exceeded! 
70 percent, he opened windows or ran 
a dehumidifier to reduce it. This prob- 
lem has been solved now, however. ! 

To bring in fresh air without losing 
heat, Leger has installed a Mitsubishi 
air-to-air enthalpy heat exchanger. 
The exchanger warms incoming cold 
winter air with outgoing warm air. 

Operating during the summer, the 
exchanger can evacuate some of the 
humidity without losing much indoor 
cool air. Only the fan within the ex 
changer draws power, and that 
amounts to 40 watts at medium speed. 
(For more information on the MitsubE 
shi heat exchanger, see "Blow Ош 
Stale Air But Save the Heat,” this is 
sue.) 

Leger installed only 46 ft. of hot 
water baseboard radiators in th 
house. Normally, a 1196-sq.-ft. hous 
would require about 100 ft. of radia 
tors. A tiny 46-pound gas furnace from 
Japan, the 43,000-Btu Paloma-Pak, 
supplies the space and domestk 
water-heating needs of the house. 

“The next house I build, I'm hopini 
I can eliminate all baseboard radia 
tion," Leger says. “I’m convinced pee 
ple can live comfortably in this kindé 
house without any fossil-fuele 
heat.” g 
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WHY PAY FOR 
YOUR HOT WATER? 


INSTALL 
THE HOTHEAD 


AND YOUR р 


HOT WATER 
= 


IS FREE! 


LIMITED 
INTRODUCTORY 
PRICE $149.95 


THE HOTHEAD easily slips into the flue 
of any wood or coal stove (standard or 
airtight) or any oil-fired furnace, Con- 
structed of 100% stainless steel with no 
moving parts, THE HOTHEAD captures 
excess heat that normally escapes up the 
flue and transfers it to your hot water tank... 
one of the biggest energy wasters in your 
home! 

THE HOTHEAD can provide 9095 of 
vour hot water needs simply, attractively, 
and FREE! 


DESIGN FEATURES 


Lifetime Guarantee 
Constructed of 18 Ga., 304 Stainless 
Steel 
No Moving Parts—Nothing to Replace 
Never Burns Out 
No Rust—No Sediment 
No Foul Tasting Water 
Not an Unsightly Fixture 
Plus a variety of other uses. 
Solar Back-up, Hot Tubs, Swimming Pools 


Order your HOTHEAD today and take 
advantage of our low introductory offer. 


Send check or money order only. VISA 
and MASTER CHARGE also accepted. NO 
C.O.D. orders. 

Please send your name and address 
for more information on how to save 
$ $ $ $ with THE HOTHEAD. 


A o سس ل‎ nman 


DEALER INQUIRIES INVITED. 


THE HOTHEAD DIVISION OF 
VIW INDUSTRIES, INC. 


P. O. Box 117, Beach Lake, PA 18405 
717-729-7121 


One of the Nation's Leading Manufacturers 
of Wood and Coal-Burning Stoves 
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A clinic on cars by Smokey Yunick, America's most famous mechanic 


Radiator corrosion 


| bought a new VW Scirocco in 1975. The 
car now has 42,000 miles on it. In spite of 
proper maintenance, | have replaced the 
radiator twice because of rusting at the 
joining of aluminum and another metal. 
Is this due to electrolytic action of the 
dissimilar metals? Is there anything | can 

do? Is there a “hidden warranty”? 
C. W. Lynn Jr., Raleigh, N.C. 


/ don't know about the warranty. But 
based on my experience, local water and 
road conditions seem to vary from no 
problem to big problem. I suggest using a 
non-mineral water (rain or spring water) 
and a replacement radiator that's all-alu- 
minum. Use a good corrosion inhibitor 
and a good antifreeze. 


Service bulletins 


l've noticed that you frequently refer to 
manufacturer service bulletins when an- 
swering readers questions. How can |, a 
shade-tree mechanic, start receiving 
these bulletins? 

Bruce P. Amos, Grissom, Ind. 


Service bulletins are not available free to 
all people or all repair shops. As a matter 
of fact, up until a few years ago they were 
kind of secret, and for dealers only. But 
nowadays you can write manufacturers 
and, for a reasonable fee, buy service 
manuals and service bulletins. 

If you subscribe to all makes, get ready 
for a flood of mail; it goes on forever. 


Desmodromic valves 


While reading through some old maga- 
zines | came across an article on desmo- 
dromic valves. They are supposed to work 
like this: Instead of one cam lobe, there 
are two for each valve; one lobe is con- 
ventional and opens the valve, the other, 
however, closes the valve (engine com- 
pression seats the valve fully) through a 
special V-shape arm. This does away with 
the valve springs, and offers less resis- 
tance than a conventional valve train (one 
Mercedes-Benz system could allegedly be 
operated by hand). 

Have you ever heard of this interesting 
concept? With the recent drive for fuel 
economy this sytem would seem ideal, 
saving power to operate the car instead of 
the valve train. If it's practical, why isn't it 
used? 

Stephen Algeo, Perkasie, Pa. 
Desmodromic valves were designed for 
racing engines, where high rpm can 
sometimes cause valve float. Valve float 
decreases performance—not to mention 


what happens when a piston comes up to 
TDC at a high velocity and smacks a valve 
that's still hanging open when it should be 
closed. 

The desmodromic system, when ad- 
justed properly, prevents valve float. But 
it's very complex and expensive. lt re- 
quires more maintenance and has a short- 
er life than conventional valve systems. 


Diesels and cholesterol 


In a pinch for diesel fuel | used cooking oil 
(vegetable oil, corn oil, etc.) in a diesel- 
engine Kubota tractor. The exhaust now 
gives off an appetizing smell, which is 
more pleasing to work with. 

Will the prolonged use of cooking oil as 
a fuel cause any damage to the diese! 
(other than a high cholesterol level)? 

Joseph R. Wargo, Pacific Grove, Calif. 


l'il just about guarantee it. And isn't cook- 
ing oil a little expensive? My guess is that 
a sticky buildup in the fuel system wii! 
soon shut you off. l've seen this happen in 
engines using some experimenta! syn- 
thetic oils that are principally acids anc 
fats. 


Carbon buildup 


My 1979 Mercury Zephyr developed a tap- 
ping noise in the valve train after 8700 
miles. Later the engine began knocking. A 
mechanic found the cylinder head and 
pistons caked with carbon. He says this 
was caused by the gas. What's wrong? If it 
was the gas, | would not have gotten an 
average of 20 miles per gallon all this 
time, would I? 

Andrew Kovacs, Woodhaven, N.Y. 


Heavy carbon deposits are caused by un- 
burned fuel andior poor oil control (bad 
rings andior valve guides). Poor quality 
fuel will very surely increase carbon build- 
up. Simply stated, bad fuel doesn't burn 
well and the fire goes out too quickly. 
leaving carbon deposits. 

Sure you could have gotten 20 mpg on 
bad fuel— that's not great mileage for 
your car when it's driven mildly. 


Retrofit fuel injection? 


In Jim Dunne's "Detroit Report” for May, 
a "throttle-body fuel-injection system" is 
said to be a great improvement over the 
kinds of systems that are now being used. 
Dunne further states that this innovation 
is available on certain Lincolns and Cadil- 
lacs. Is this device available for retrofit on 
a 1977 Coupe de Ville Cadillac or a 1979 
Lincoln Mark V? This seems to me to be 

Continued 


In one year the price of RELAX, AND ENJOY YOUR ACT NOW! 


gasoline has more than doubled. TRIP IN CONFIDENCE. Every day you wait you're 
And we're still paying consid- Saving gas is just one of wasting gas. Get rid of your 
erably less than most foreign the things the Zemco 28 Driving anxiety and install a Zemco 28 
countries. Which strongly Computer helps you do. Driving Computer. Once it's 
suggests that the price could In most states, we've been installed, the savings continue 
even go higher. | subjected to some form of gasoline every year. That could mean 
But for most of us, the rationing. And some places thousands of dollars. And 
notion of running out and buying still use the “odd and even" plan. the Zemco 28 is nearly a hundred 
a new economy car isnt very Now you can plan trips dollars less than comparable 
practical. Especially in the midst confidently and put your mind on computers. It fits all vehicles 
of a tightening economy. more enjoyable things than except those with diesel and fuel 
FINALLY, A COMPUTER worrying about when to fill-up. gen sten 
THAT SAVES YOU GAS. This computer accurately ? NOW TOLL FREE. 
| | 1 j MP [er 
To a very large extent, the monitors Bed eme ( : G) | Visa and MasterCharge card è 
fuel economy your car gets and speed (MPH) both current 
e | э т. das fetale О т holders may call our toll free E 
depends upon driving habits. In апа average. It digitally displays р 
- | „ду |. ordering number seven daysa 1 
жый абыс: | BES fiaa Tf a let week. Anytime. Or send your $ 
hit, Detroit hired a bunch of since fill-up. It provides complete heck for $119.95. In California, ! 
polest | trip computing, fuel remainin check for $119.95. In California, 4 
professional drivers who got rip computing, mg, add $7.20 sales tax. Plus $3.50 ® 
EPA estimates that astounded time and distance to go until xis о: - 
| por for delivery. Please order now 4 
most of us. empty, time of day and much : ; 

Bal jay t that more. 28 total functions to insure early delivery. i 
н er. Н | 800 835-2246 Ex. 297. — 1 
Ind OF ваз MUEARE Үү Ce Hew In Kansas 800 362-2421 Ext. 2978 

Zemco 28 Driving Computer. ———— ` 


Tests show in excess of | | THE ENERGY STORE 
1176 gasoline savings on major | Box 614, Summerland,Ca. 93067 
unleaded brands alone. | 
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FOR COOL CONTROL WITH 
FUEL A 


switch to ElectraFan 


The high cost of fuel is beyond your control. But the 
kind of cooling fan you put under your hood isn't. 
And when just thinking about fuel inflation makes 
you lose your control —it's time to switch from your 
belt-driven fan to a more efficient model. Electra-Fan. 


Once you've made this decisive move, you'll 
discover that Electra-Fan can do a lot more 
than help you pass up a few of those high- 
priced pumps (many cars get up to 15% 
better mileage with Electra-Fan).* This 
efficient fan can also reduce your engine 
noise. And pump up your engine's 
power while you're passing up those 
pumps. (Since it's thermostatically 
controlled— пої mechanically driven 
—Electra-Fan knows when to quit. 
Belt-driven fans don't. In fact, they 
work overtime: robbing your en- 
gine's power, guzzling your gas 
and wearing out your water 
pump bearings.) 


So Switch to the fan with ther- 
mostatic cool control today. 
And tomorrow you won't have 
to worry about keeping your 
cool. Or about power loss 
problems. Or about losing con- 
trol when you look at those 
high prices at the pumps. 
Cool and fuel control 
-you can bank on. 
Fiex-a-lita Corporation 


5015 Lake Grove Аме 5 W 
Tacoma, Wa 98499 


Pr macam P3 
Па оз 


раша ot 


"Actual fuel savings depend on 
individual driving habits. 


GRIND-N-JOINT 
ELECTRIC CHAIN SAW SHARPENER 


Grind-N-Joint is a powerful, 24,000 rpm 
sharpener that works off 12 volt car or truck 
battery. Sharpens saw chain on the bar, 
without dismantling. Hones cutters to a 
professional edge at prescribed angles. 
Has built-in height plate and comes with 
attachment for fast, accurate lowering of 
depth gauges. 


Grind-N-Joint weighs only 13 oz. but is built 


for years of service. 


110 VOLT CONVERTER 
FOR SHOP USE. 


Use Grind-N-Joint at 
your work bench with 
optional 110 Volt A.C. 
to 12 Volt D.C. con- 
verter (right). 
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SEND FOR INFORMATION ON GRANBERG MILLS & SHARPENERS. 


Please Print 
= Name 


[ Street z 


Е ан ОО. ЕН 
GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., Richmond, CA 94804 
GRANBERG INDUSTRIES, LTD. 7810 Express St., Burnaby, BC V5A 1T4 
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something that can improve performanc 
of cars now on the road. 
Frank P. Lively, Huntsville, Al: 


It's probably going to be good. But / don 
think the system is totally bulletproof yet. 
recommend you wait a year at least. 
can't see a retrofit paying off too exper 
sive. 


Mechanic was right 


Recently, after only 50,000 miles, | ha 
to have new pistons, rings, and cor 
necting rods installed in my ‘75 Mustang 
with the 2.3-liter (140 c.i.d.) four-cylinde 
engine. Two pistons had scuff marks rur 
ning up and down their sides. Mechanic 
were amazed at the immaculate conditio 
of the inside of the engine, as | have faitr 
fully changed the oil every three month 
or 3000 miles with a brand-name SE qual 
ity Oil. 

The mechanic told me the cause wa 
that the connecting rods were not splash 
ing oil adequately into the upper cylinde 
walls. In an article | read, the cause wa 
given as inadequate design of the oil pas 
sageways. After spending $700 I’m no 
looking forward to replacing them in an 
other 40,000 or 50,000 miles. Exactly wha 
is the real root of this problem? 

Matthew P. Kimutis, Manchester, Mc 


Your mechanic gave you the correct an 
swer. Ford had a recall on it. 


Don't lug your engine 


| learned to drive in a '30 Ford Model A 
and one of my very first memories abou 
the accompanying instructions was 
"Never lug the engine." | didn't know ther 
why lugging is harmful to an engine, o 
what damage could ensue. And | stil 
don't know. Could you enlighten me? 
John G. MacLeod, Orchard Lake, Mich 


There are a lot of reasons. Fuel octane be 
comes more critical; detonation is much 
more likely. The carb tends to lean out be 
cause air velocity drops as the throttle is 
opened wider. Bearing loads increase fo! 
a given power output from a given cylin- 
der. And the temperatures of the oil and 
water increase for a given rpm, too. 


Wants more mpg 


| have a 1980 Oldsmobile Omega V6 with 
an automatic transmission. | like it, but! 
don't like its gas mileage. | think you clar 
ified my problem when you advised the 
owner of a 1972 Hornet to get the rpm 
down to 1500 at 55 mph. 

At 55 mph, my Omega runs «s 
2700-2800 rpm, according to the factory- 
installed tachometer. | get very good stop 
and-go mileage (20-21 mpg), but on the 
New York Thruway with the cruise control 
set at the "double nickel" І only get 22-7? 
mpg. Everything is set to factory specs ex 
cept the tire pressure. | run 32 in the front 
tires instead of the 30 called for in the tire 
chart. 

| feel that a car that only weighs 25% 
curb weight should get better mpg tha 
this. They advertise 30 highway -—yet the 

Continuei! 
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"You WILL Lose EVERY Unwanted Pound 
EVERY Unsightly Inch 
QE WE WILL PAY YOU $100. 001!” 


Aren't you tired of outrageous claims like 
these? We are too! But we ve got the best 
waist belt system on the market and we want 
you to try it. Heres some straight talk—When 
you need to drop those unwanted pounds and 
lose those unsightly inches, just wrap our 
exclusively constructed belt around your 
waist or hips, adjust our special fastening sys- 
tem to fit snugly but comfortably, and already 
It starts working to make you trimmer, lighter 
and feeling fit. Yes, you just wrap It around you 
and those extra pounds and inches shrink 
away. That's why we call it Shrink-Wrap! 


You Can Lose 2-3" 
In 24 Hours! 


Skin 
diver's 
miracle 
that lets 
you lose 


pounds 
and 
inches 
effort - 
lessly! 


F < : 
Here's the Secret! 

Many years ago a funny thing was noticed 
by skin divers after they returned from a dive. 
When they changed from their wet suit to 
street clothes, their pants sometimes fell 
down: always, their pants were loose. After a 
while, somebody decided to check his weight 
on a scale. He and his fellow divers all thought 
that the scale was broken because in each 
case the reading was many pounds less than 
their most recent weight level. Then someone 
who didn't dive got on the scale. Lo and be- 
hold, it was the correct weight! Finally, one of 
the scientists figured it out. There were three 
reasons—all of them related to the special 
wet suit rubber that divers wore to protect 
themselves from the freezing water. 

Reason #1—Wet suit rubber is the finest, 
most expensive made to provide insulation 
and warmth. It was so good that it actually 
retained and reflected the body's own heat 
causing excess fluids in the body's tissues to 
literally “melt away: 

RESULT—Lost Pounds 
And Lost Inches! 

Shrink-Wrap is made from the finest 

strongest wet suit rubber to make use of your 

s own heat and concentrate it to melt 
away inches in areas of specific fluid retention 
like the waist and hips. 

Reason #2—In order to function properly, 
a wet suit must be worn by the diver snugly, 
resulting in a constant force being applied to 
his body. This isometric effect can actually 
add tone to loose muscle tissue. 


RESULT—Tighter Muscles, 
A Trimmer, Slimmer Body! 
Shrink-Wrap can be adjusted as snug as 
you like for as long as you like. Put the iso- 
metric effect to work for you immediately. 
Readjust its special fastening system as 
needed for good circulation and a comfort- 
able fit. 


REASON #3—Diving and swimming are 
activities that burn additional calories. This is 
like adding coal to a fire. It amplifies the heat- 
ing effect which is retained and reflected by 
the special wet suit rubber. 


RESULT—More Lest Pounds 
And More Lost Inches! 


Shrink-Wrap comes with its own 5 minute 
exercise program that will help you to add 
more fuel to your fire, fast. You'll shed un- 
wanted pounds and lose unsightly inches 
even more rapidly. 


©1980 The New Body Boutique 
37 Eleventh Avenue, Huntington Stalión. N.Y. 11746 


Thousands sold at $19.99... , 


ки $14.99 


ONLY 


| CES Hex MAGO о 


The New Body Boutique, Inc. Dept. NB 

| 37 Eleventh Avenue, Huntington Station, TL 11746 
| Sirs: | have enclosed my check m.o. Visa М.С. Info. 
Please rush me the Super Action Shrink-Wrap System. 
| If lor any reason | am not satisfied, I'll return it for ап 

' immediate refund, no questions asked 

| М.Ү. Res. add sales tax. 

| Waist Size: (Men's) (Womens) 

| —— ——— Rush 1 belt at $14 99 plus $1 50 p&h 


(Save $3) Rush 2 belts at $27.99 plus $2 p&h 


чы к 


COMPARE!!! 
Shrink Wrap is stronger than other 
belts. It's reversible! Don't be 
fooled by pictures that look like 
shrink Wrap but deliver something 
less.Get the real thing! ShrinkWrap! 


Actually used in 
training by our 
Astronauts! 


Yes, just one look 

at the distinctive 
pattern of our 
closed cell rubber 
and you know that 
you re getting the 
finest insulating 
rubber in the world! 


""0o00900900000000000228002820225220908 


No Nonsense 
Money Back Guarantee! 


Look...We don't make outrageous claims. 
No waist belt can guarantee you the loss of 
every pound and every inch and no company 
will agree to pay you $100.00. But we are so 
sure of our product's superior qualities that we 
can say that if you use Shrink-Wrap as di- 
rected whenever you need it: 

e YOU WILL LOSE UNWANTED POUNDS 
AND UNSIGHTLY INCHES. 

e YOU WILL BE COMPLETELY SATISFIED 
with how Shrink-Wrap feels around your 
body. 

e YOU WILL BE HAPPY with the extra sup- 
port Shrink-Wrap gives to tired and tense 
back muscles. 

e YOU WILL BE TOTALLY DELIGHTED! 

OR you may return it at any time, for any 

reason for an immediate refund of your pur- 

chase price. 
GOCE 


You can use the SHRINK-WRAP System anywhere: 
housework tennis or jogging. 


doing , Office work, 
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Canadian residents add 25°, Send to 280 Havelock St Suite 202, Toronto M6HIB9 
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TERRIFIC VALUE! PRICE BREAKTHROUGH! 


SOLAR AM RADIO 
For Only $29.95! 


This tough, powerful hand-held beauty has nine AR 
coated Solar Cells. Delivers up to A'? volts of solar power 
to recharge two "AA" Ni-Cd batteries (not included but 
readily available at Radio Shack etc. for under $2.00 ea.). 
Accepts charge when shut off. While playing runs directly 
—even plays without batteries in full sun. Great for beach, 
in office window, remote locations, long vacations. Made 
by Solarex—world's leading manufacturer of electricity- 
generating solar cells. 

Stock No. 5500250DP .........(4"x 2s" x 197) .........329,95 


Visa/Mastercharge credit cards accepted (Min. Order $15) 


wanted to know about e SOLAREX Dept. 100DP 
Solar Electricity Willi 1335 Piccard Drive, Rockville, Maryland 20850 
COMPLETE AND MAIL COUPON TODAY 


SOLAREX CORP. Dept. 1000P 1335 Piccard Drive, Rockville, MD 20850 


[] Please send me 
Solar Radio(s) 3£5500250DP @ 29.95 ea. 


Solar Books) #37005DP @ 6.95 ea. .... 
Service & Handling Charge . 


GUIDE TO SOLAR 
ELECTRICITY 

Only $6.95 
Everything you ever 


i 
| Charge my 
{ O Visa CJ Mastercharge 


{ Bank No. 


) Card Number 


i Ехриаіюп Date 7 7 CM 
[ 30-DAY MONEY BACK GUAR: TES - 
ANTEE. You must be satis Name | = 
fied or return any purchase , 
in 30 days for full retund niens 
or exchange. Si ————— ———— OURem à 12 ш 
WORLD'S LEADING MAKER OF ELECTRICITY-GENERATING SOLAR CELLS, PANELS, SYSTEMS 


Enclosed is] Check O М.О in amount of 


PLEASE PRINT 


So your videodeck won nt pay 
for the sins of your videotape. 


On the surface, videotape is the picture of 
innocence. But if its microscopic oxide 
particles and binder are not of the highest 
quality, loose oxide particles may shed 
into the works of your videodeck. And 
oxide shedding has been the downfall of a 
good many videodecks. 

Super Avilyn is different. It's a 
super-refined videotape especially de- 
veloped by TDK. Super Avilyn particles 
are virtually inseparable from their strong 
binder. They stick to the tape as your 


Cop Oden Ly TRY T1500 


videoheads spin at 1800 rpm. Pictures 
stay faithful to the original. Virtually no 
drop outs or color loss. Brilliance and 
crispness from beginning to end. Even 
during six-hour play, when the tape moves 
at a bare .43 inches per second. 

Before we told you all this, you could 
have innocently hurt your deck. Now that 
you know all about Super Avilyn, it would 


beasintouse ATDK 


The Vision of the Future 


D TAA Fire Енос Ети аас 
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dealer admits that this is not possible. 
James R. Shear, Rochester, N.Y. 


We need overdrive or a variable-ratio 
transmission. My suggestion of 55 mph at 
71500 rpm works well for mileage, but 
without a transmission to go with it, per- 
formance is horrible. So manufacturers 
are in a box between mileage and perfor- 
mance. 

You'd do much better —26 or 27 mpg—i 
you got the highest gearing available. 0! 
course, l'm assuming that tuneup items 
and emissions controls are at spec. Cau- 
tion: | repeat—out-of-spec emissions con- 
trols can really ruin mileage. 


When in Baja 

We go to Baja California on a fishing trip 
three or four times a year in a 1969 four- 
wheel-drive International with a low-com: 
pression V8. The price of gas in Mexico is 
low, but so is the octane rating. 

We have no preignition problem except 
in the mountains. Would water injection 
be a good solution when there is preigni- 
tion under heavy load? If so, where сап! 
get further details on a water-injection 
system? 

A.C. White, Laguna Hills, Calif. 


You're on the right track, but consider 2 
mixture of water and alcohol. Look in loca! 
hot-rod stores for systems. 


Wants to do his own work 


| have a 1977 Dodge Aspen six-cylinder. | 
would like to do my own maintenance and 
tune the engine. As an amateur, what 
would | need in the way of instruments’ | 
have a service manual. 

Edward J. Bladey, Grand Rapids, Mich 


A factory service manual is best. This way 
you get the info right from the horse: 
mouth. If the manual you have isn't from 
the factory, your owner's manual has the 
address and info on how to get a factory 
manual. 

Tools? If you order everything listed as 
special tools in the shop manual, the cost 
will probably be $5000 or more. Instead, | 
recommend cheaper, nonprofessions! 
tools and diagnostic instruments like the 
economy line from Sears. 

Probably a good basic setup for an amè 
teur would be a voltmeter, ohmmete: | 
ammeter, vacuum gauge, test light, tim 
ing light, compression tester (I prefer 2 
cylinder-leakage tester), feeler gauge! 


and basic hand tools. | 


Fuel-injection problem 


Since no one in Holland seems to know, 
the answer to my problem, I'm turning to 
you. l've got a 1973 Volvo 144 GL with fuel 
injection. It's got 90,000 miles on the 
odometer. At 60,000 miles it developed a 
funny habit: Up to 3000 rpm, one of the 
cylinders does a half-hearted job; over 

3000 rpm, everything is okay. 
Every possible cure has been tried 
complete ignition check, new fuel injec- 
Continued) 
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Now, qualified air conditionin 


and refrigeration technicians 


earn $15.75 an hour or more. 


Up-to-date course includes 
professional tools, lessons in 
heat pumps and solar 
energy systems. 
Good men chon leet money. As re- 
ported in Air Conditioning & Refrigeration 
News, the Construction Labor Research 
Council shows union air conditioning and 
refrigeration technicians making an aver- 
age of $15.75 an hour. Of course, this will 
vary considerably depending on experience 
and section of the country, and nobody can 
guarantee you this kind of wage, or even a 
job. But NRI training will help you make the 
most of your opportunities when the time 
comes. 
That's because NRI training is profes- 
sional training. It includes the latest and most 
modern technology, like heat pumps and solar 


NRI trains you at home! 


energy. And professional tools to use as you learn, 


use later in your career as an air conditioning, 
refrigeration and heating technician. 
Learn at Home 
in Your Spare Time 
No need to give up your present job or travel 
to night school. You learn at home in your spare 


time, at your own convenience. "Bite-size" lessons | 


speed learning; practical experiments and dem- 
onstrations show vou exactly how things work. 


Residential 
and Commercial Training 
NRI trains you to service and repair all types 
of equipment — both residential and commercial 
— from window air conditioning units to large 
commercial refrigeration installations. You learn 
about freezers, ice makers, central air condition- 


2 


You get all these tools. 


21" 
mE 


Service Auto Air Conditioners. 


Lm 


ers, heat pumps, “reefer” trucks, 
food display cases, humidifiers and 
much more. And you can choose from two courses 
to suit your career needs. 


Optional Postgraduate 
Resident Training 
Graduates of the Master Course are eligible 
for a week of concentrated resident training at 
the famous York Institute at no extra charge for 
tuition or training materials. Here, you'll work on 


advanced industrial equipment under the gui- 


Small Engine Repair 

There's plenty of eel for the man who can 
service power mowers, garden tractors, chain saws, til- 
lers, outboards, mopeds, motorcycles and other small 
engines. NRI training includes professional tools... in- 
ductive tachometer, volt-ohm meter, torque wrench, 
valve spring and ring compressors, and more. And you 
learn by doing, actually building a 3 1/2 HP engine as 
part of your training. Choice of basic or advanced 
courses. Check postcard for catalog 

Electrical Appliance Servicing 

Good appliance repairmen are hard to come by. 
NRI trains you for your own full- or part-time business in 
fixing everything from toasters to refrigerators and freez- 
ers. Step-by-step training includes professional tools and 
instruments like clamp-on ammeter and appliance mul- 
timeter. Check postcard for catalog. 


Master Commercial Refrigeration. 


dance of expert instructors. Only NRI includes this 


Use the postage-paid card today for all the 
facts. NRI will rush you our full-color catalog 
showing all lessons, equipment, and describing 
the complete course. Look it over at your leisure; 
no salesman will bother you. Mail today. If card 
has been removed, write to address below. 


Auto Repair and Servic 
NRI “hands-on” home training сс you 
need, even diesel engines. Includes professional tools like 
inductive timing light, tune-up instrument, vacuum test 
pump, compression gauge and ignition analyzer oscil- 
loscope. Approved by Richard Petty, America's winningest 
stock car driver and NRI automotive consultant. Choice 
of two courses. Check postcard for catalog. 
Education Center 


Ni 
| is 3030 Wisconsin Avenue 


T | ili Washington, D.C. 20016 


NRI Schools 
McGraw-Hill Continuing 


Other income opportunities from NRI. 


How to Add 
Thousands of Dollars 
To the Value of Your Home 


.. . Dy Adding 
In Your Workshop! 


irri ЧН 
beauty to your j ! 


bedroom. 


Customize your 
kitchen with 
cupboards you 
build yourself. 


stools. 


Want to finish your kitchen with a built-in 
bar or customized cabinets? Or maybe you 
just want to make some simple repairs to 
window frames, sills or other woodwork 
around your home. 

These kinds of home improvements and 
maintenance could add thousands of dol- 
lars in value to your home. 


But how do you get the professional- 
looking results you need? 


Basically, you have three choices 


You could run up a pretty hefty bill by 
hiring a professional at about $16 an hour. 
But who can afford that much? 

Or you could buy your own home work- 
shop basics like a table saw, drill press, and 
more. Even if you have some of these tools, 
you could still shell out a small fortune just 
to complete a basic workshop. 

Or, you could choose the Shopsmith 
Mark V — the professional quality home 
workshop that brings you the five most 
needed tools in one compact unit! 

The Shopsmith Mark V is a really remark- 
able piece of equipment. It actually brin 
you the most basic and important work- 
shop tools — 10" table saw, 12" disc 
sander, horizontal boring machine, 1614" 
variable speed drill press and 34" lathe — 
as part of one free-standing floor unit. 


What does that mean to you? 


It means you save a bundle on equip- 
ment. Instead of buying five separate mo- 
tors, you purchase only one precision-built 
motor. This one, fine-quality motor actually 
powers all five tools. The result: the finest 
precision tools for a fraction of what you'd 
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Design a built-in 
bar with matching 


Just One Tool 


Finish your walls 
with elegant wood 
paneling. 


Build your own 
bookcase/ stereo 
wall unit. 


Repair that creaky 
‘banister... design 
your dowels for a 

more attractive hallway. 


It means versatility. You can actually do 
more with the Mark V than you would with 


single-purpose power tools. The Mark V | 


enables you to apply features from one tool 
to another tool. What's more, it lets you add 
other tools and functions over the years. 

It means economy. With the Mark V in 
your workshop, you'll find yourself actually 


saving money as you do your own “handy- | 


man" repairs. The Mark V is also eco- 
nomical from a space standpoint. It re- 
quires about as much space as an ordinary 
bicycle... 
It's the tool to start with... 
the system you grow with. 


Find out more about how the Mark V can | 


help add value to your home! 


We'll send you all the information on the | 


amazing Mark V and tell you how you can 
try it out at no risk. The information is free 
and without obligation. Just mail the cou- 
pon below for the free facts today. 


ттт ттлтн 


1/499 Shopsmith Inc. 

p ' LJ The Woodworking Company 

i ~ Dept. 2563 

B 750 Center Drive 

: Vandalia, Ohio 45377 

I 6 ves! Please mail me your FREE Infor- 

f mation Kit on the Shopsmith MARK V. and 

g facts about Shopsmith's exclusive 30-day 
Money Back Guarantee. 

P — ——— 

н Address 

"t ee 3 

f City — 55 oq 

a State. Zip Žž 8 


"Say, Smokey—" 


[Continued] 


tors, new plugs and leads, cylinder-head 
job, all electronic components tested, 
new gasoline pump and pressure regula- 
tor, and so on. 

Nothing worked, so my garage sent the 
car to the Dutch importer. They messed 
with it for two weeks in their specialized: 
workshop and sent it back, all systems A- 
Okay, they said. 

But after approximately two weeks the 
same problems re-emerged. The CO 
emission is within specs, but the plug on 
No. 4 cylinder blackens visibly. Fuel con- 
sumption is leading me into bankruptcy. 

Have you got any suggestions? It'd bea 
nuisance to give the car up, because in 
every other respect it's a joy to drive. 

Robert M. Swanenburg 
Hilversum, Holland 


Number four is too rich to fire. The injec- 
tor needs to be flowed and balanced. li 
cannot be done without a fuel-injection 
test stand. This is expensive equipment, 
found only in very large operations —re 
builders, manufacturers, etc. 


Teflon additives 


| was recently given a few cans of T.M T. 
Teflon oil treatment, made by Sperry-Ow- 
ens, Inc., in New York. Being in the pur 
chasing department, | was invited to try 
the product on some of our fleet cars anc 
trucks. 

Sperry-Owens claims it protects, tight 
ens, reduces drag, super-lubricates, and 
guarantees better gas mileage, horse- 
power, and less maintenance. It is sup- 
posed to be “formulated with genuine Du 
Pont Teflon.” 

Are any of these claims accurate, and 
would it be correct to use the product on 
automobiles ranging from Ford Granadas 
and Datsun station wagons to large utility 
vehicles? What about short city miles vs. 
long, extended trips? 

| understand this product is about to be 
retailed nationwide. 

John R. Stewart 
Gulf States Utility Company 
Baton Rouge, La 


You're in a perfect position to decide. 
Watch the results from the fleet you're in- 
volved with. 1 personally don't know. I've 
never tested an additive that did work ех: 
cept on engines with problems (like sticky 
rings]. 

However, | am now in the process o 
building an accurate motoring-friction 
test stand and will be looking for gooc 
things. But what | know about oil chemis- 
try and mathematics doesn't lead me tc 
expect much help for engines that are іт 
good condition. 


Each month in Popular Science Smoke 
Yunick answers questions on cars—far- 
ily cars, high-performance jobs, hot rods 
and racing cars—selected from those ser 
in by readers. Got a problem? Send it to 
"Say, Smokey—," Popular, Science, 3& 
Madison Ave., New York 10017. Question 
cannot be answered by mail. | 


6K RAM 


'ERSONAL 
;OMPUTER 


)nly 299° 


cial Factory Price 


THIS 


IS A SMART MACHINE 


= ИЕСЖ СЕЕ DO: 


ТНЕ EDUCATIONAL COMPUTER 


Learn to program a computer 
Learn to operate a computer 
For Students 

For Hobbyists 

For the Professional 

For Small Business 


For the Home Owner 


QUALITY COMPUTER AT A 
PRICE ANYONE CAN AFFORD 


eat for learning to program and operate a 
nputer, with all kinds of features built in for 
dents, hobbyist, the professionals, small 
¡ness and homeowners. It has a powerful 
BOA intel microprocessor brain. 16K Dyna- 
c RAM, 2K ROM, Real time, a High Speed 
sette Deck that operates at 1500 Baud; 
ds and reads 5 times faster than most com- 
sts, it has a full 53 typewriter layout key- 


ard. The graphics are 8 colors with 77 x 112 _ 


olution, text display is 12 lines of 17 charac- 
s, it also has sound and color, includes an AC 
iter, power cord, R. F. modulator, TV 
itch box and 8’ connector cable. It is FCC, 
A approved and UL listed. All this built into 
attractive black console plastic case. Comes 
sturdy shipping carton that measures 20" 
ig x 12" wide and 8" depth. Weighs 16 Ibs. 


AN INCOMPARABLE 
SCHOOL TEACHER 

pare yourself for the future! You can learn 
operate and program a computer for job 
portunities in the computer revolution. Our 
vel II basic is a version of Microsoft® апа 
equivalent to all Level I! Programs currently 
lable. This basic includes a super set of 
erations in floating point with integer and 
ing arrays, direct memory access, PEEK and 
IKE, direct statement execution, two charac- 

variable names, user definition functions, 
iti-statement lines, editing, scrolling, file 
inagement and more! 8080A MACHINE 
iNGUAGE AND EDITOR PROGRAMS ARE 
'AILABLE. 
ce the computer can talk, play music and 
rform in color IT IS A PHENOMINAL TEA- 
IER. You can now use the TV to EDUCATE 
t frustrate your family. You will elirninate 
' boredom with programs that challenge, sti- 
ilate and entertain you. Create your own pro- 
ims or select from over 30 programs offered. 
IS A BRILLIANT MUSIC TEACHER. You 
1 practice on the piano keyboard overlay, 
ect key and tempo, write a tune and record. 
has a great color art program, you can im- 
ive your memory, math, spelling, vocabulary 
j sharpen your strategy skills. IT IS A 
{EAT TUTOR FOR YOUR KIDS. 


A MOST EFFICIENT 
BUSINESS TOOL 

‘comes ready to handle а wide range of busi- 
s applications. The Level 11 Basic and 16K 
8 system capacity give you the instruction 
and the room to write your own programs 
payroll, inventory, client records, etc. For 
ountants, attorneys, doctors, salespeople 
| small businesses; Calculator, Financial 
rary 1 and 2, Check Book Balancer and 
isage Center programs are offered. 


IT ALSO PLAYS GAMES 


A total entertainment center with color, sound, 
and music. There are Chess, Backgammon, 
Star Track, Black Jack, Volleyball, Touchdown, 
Hangman, Showdown, Computer Maze, Break- 
through and more! Challenge the computer or 
another opponent. Each game brings tha family 
and friends together for hours of quality fun. 


SERVICE AND WARRANTY 


If the unit fails because of factory defect within 
90 days of purchase, it will be repaired at no 
charge for labor and parts - you just send the 
unit United Parcel prepaid to the Service Center 
designated and it will be sent back to you 
promptly United Parcel prepaid! A complete 
Diagnostic program tape and instructions are 
available. You can get a Service manual, Cas- 
sette alignment tape, Schematics, and parts list 
plus a Money Saver Service and Warranty Card. 
Everyting you need to check and service your 
computer. 


IT CAN BE EXPANDED AT LOW COST 
It is a single board computer. RS232 interface 


is available now at $99.50 for adding printers ` 


and telephone modems. A telephone modem 
allows you to access "MICRONET" and other 
Data Banks. You can also communicate with 
other computers. A second board can be added 
to increase the RAM to 48K and the ROM to 


16K. The electronics is compatible to add : 


S-100 Bus. We plan to offer a low-priced ex- 
pander box for BASIC in ROM, Floppy Disks, 
and increased RAM-ROM memory (available 
Jan. 'B1 - NASA Engineering Design). Our fac- 
tory sponsored National Computer Club mem- 
bership is available to learn from other owners 
the fantastic things you can do with this com- 
puter. 


PRICE COMPARISON 


Competitive 16K RAM Personal Computer 
Suggested List prices are: Radio Shack $849, 
T. |. $950, Atari $1,125, Apple $1,195, Ohio 
Scientific $850. Radio Shack's TRS-8O that 
has only 4K RAM, no color, or sound, sells 
for $499. 


WHY SUCH A LOW PRICE 


Selling on a factory direct to customer basis, 
we save you the profit normally made by com- 
puter stores and distributors. You also save the 
cost of a computer monitor as this computer is 
FCC approved and designed to hook up to any 
TV antenna terminal. By sending a certified 
check, money order, or your personal check, 
you save excessive credit card service charges. 
We are willing to take a small margin at the 
factory to develop volume that allows lowest 
cost operation, 


SPECIAL FACTORY PRICE $299.00 


You get the Interact MODEL “R” computer 
that includes 16K RAM, 2K ROM, 8080A 
microprocessor, color, sound, full 53 key board, 
high speed cassette deck, power cord, AC adap- 
tor, connector cord rack, tape storage tray, 8' 
connector cable, R.F. modulator with TV 
switch box and owner's manual. 


SPECIAL FACTORY PACKAGE PRICE 
DEAL $399.00 


Everything you get for $299.00 plus: LEVEL II 
DOCUMENTATION: Level I! user's manual, 
Level 11 Basic Program Tape, Level 11 Command 
Cards, Level |! Basic Examples Book. SERVICE 
AND WARRANTY PACK: Diagnostic Program 
Tape, Diagnostic Instruction Manual, Service 
Manual, Cassette Head Alignment Tape, Sche- 
matics and Parts List, Money Saver Service 
and Warranty Card. Two 8 AXIS ACTION 
CONTROLLERS with Pot Knob, Firebutton 
and Lever. THREE PROGRAM TAPES. (Every- 
thing you need to learn to operate, program 
and service your computer). 


FREE TRIAL OFFER - RETURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR FULL 
REFUND OF PURCHASE PRICE. 


ee 08 л тко этч лы ы пт ттлт ы Fr тт лл eee 


DON'T MISS THIS SALE - ORDER NOW 


O Please send me the model "н" 16K 
RAM computer for $299.00. 


[] Please send me the SPECIAL FACT- 
ony PACKAGE PRICE DEAL FOR 


Add $15.00 for shipping ane insurance: 
Illinois residents add 6% t 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| ENCLOSE CASHIER'S CHECK MONEY 
| ORDER OR PERSONAL CHECK. Allow 
| 14 days for delivery. 21 days for personal 
| check orders. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Due to our low-profit margin, we must 


for Visa und Master Card aoe id 
Name 
| Address - 
City 
State_ _ Zip 
[] visa Û Master Charge [] C.O.D. 


Card Nü. n Exp. 


PR OTECTO 
ENTERPRIZES 


BOX 502, FRANKLIN PARK, ILLINOIS 60131 
Phone 312/ 382-5244 


FOR BETTER TV& FM 


BETTER GET 


dn 1 W. 5 =“ 


тес А 
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OUTDOOR ANTENNAS {, 


Improve your TV picture with a new 
Winegard antenna. Patented design 
assures more signal... you get rid of 
ghosts, snow, weak color. Anodized, 
rugged, gives you strong, clear recep- 
tion on all channels. 


| 
FM STEREO 
ANTENNA 


Indooranten- a 
na with solid-state 

amplifier reduces or eliminates multi- 
path distortion, strengthens weak, fad- 
ing stations an average of 5.6 times. Sits 
on or near FM tuner. Model FM-4400. 


INDOOR TV-FM 
ANTENNA 


Improves both TV pic- 
tures and FM sound. 
Perfect for apart- 
ments,dorms,homes. 
Goes up fast, easy. 
Complete package, 
including wire and 
plant hanger hooks. 
Model AT-5001. 


AUTO FM STEREO 
- SIGNAL BOOSTER 
(T Extends range of 
| ' auto FM stereo for 
: more stations. Amplifies 
signals an average of 8 times. 
Reduces fading. Fits under dash, with 
only switch visible. Model BF-8809. 


Winegard: your assurance 
of quality and performance. 
Write for the name of your Winegard Dealer. 


WINEGARD” 


TELEVISION SYSTEMS 
® The Winegard Company 
3000 Kirkwood St.+ Burlington, ІА 52601 


" 
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MOTORCYCLING 


By RAY HILL 


Suzuki GS 1100: 


high power, high mpg 


Twin Swirl Combustion chamber 
(TSCC)—that's what Suzuki uses in its new 
GS 1100. Developed by Suzuki engineers, 
the patented system promotes faster and 
more efficient burning of the incoming air/ 
fuel charge by causing increased turbu- 
lence of the mixture. The result is a four- 
cylinder DOHC engine that provides enor- 
mous power, yet gives good gas mileage. 

It does this by using four valves (two 
intake and two exhaust) in each cylinder 
(see drawing). Each combustion cham- 
ber's intake valves are located in adjoin- 
ing semi-hemispherical depressions in 
the cylinder head. During the intake 
stroke, these depressions channel the in- 
coming air/fuel mixture into two separate 
high-speed swirls. Squish areas ma- 
chined into the front and back of the com- 
bustion chamber accelerate the speed of 
the swirls. When the spark ignites the mix- 
ture, the flame spreads rapidly. So com- 
bustion occurs more quickly and efficient- 
ly. This, say Suzuki engineers, results in 
more energy being developed while the 
piston is in position to transmit maximum 
power to the crankshaft. 

The four-valve setup also improves 
charging efficiency. Two smaller-diame- 
ter intake valves can take a larger air/fuel 
charge than one large valve. So there's a 
greater energy potential. Suzuki says the 
two intake valves run cooler because of 


increased valve-seat area and two valve 
guides to increase heat transfer. 

Another contributor to improved flow is 
the shallow angle at which the valves are 
set. The valve guides don't protrude into 
the intake tracts as much as with conven- 
tional cylinder heads. So flow is smoother 
and less turbulent in the intake tracts. 

Because the valve angles are shallower, 
flat-topped pistons can be used instead of 
domed pistons. This exposes less surface 
area to the burning mixture, and presents 
no obstruction to the incoming air/fuel 
charge. Engineers say the flat-top piston 
absorbs less heat. So less heat has to be 
dissipated through the rings and oil than 
with a conventional domed piston. The re- 
sult is a cooler-running engine. 

The pistons are different in another 
way, too. They are coated with molybde- 
num disulfide. This is supposed to act asa 
lubricant, decreasing the likelihood of pis- 
ton scoring during the break-in period. 

An unusual valve-train arrangement is 
used. Each pair of valves is opened Бу а 
forked rocker arm. One end of the arm 
rides on the cam lobe. The forked end ac- 
tuates the valves. This eliminates the 
buckets-and-shims adjusting arrange 
ment so common on many four-stroke en- 
gines today. Valve adjustment is easy 
and can be done by the mechanically inm 
clined owner. | adjusted the valves on Our 
test bike at the 1000-mile mark—and used 
only a wrench and a feeler gauge to do it 


plenty of power, as PS staffer Ray Hill dis 
covers as he lofts the wheel of the 56010) 
motorcycle on a test course. 1 


On the drawing board, all this looks 
good. But how does it work in the ves 
world? Very well. The GS 1100 is the fas: 
test-accelerating production motorcyeli 
made today. From a standing start it ea 
rip through the timing traps a quarter mir 
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Breakthrough! Now- closest to tarfree 


"NOW 
Less than 0.01 mg tar is the lowest 


Also available in 1005 and Soft Pack. | 


BOX Less than 0.01 mg. "tar", 0.005 mg, nicotine, 
100“ пов MENTHOL: 2 mg. таг”, „2 mg. nicotine, 
garette by ЕТС method; SOFT PACK FILTER, Буза ы | Е 
? ma. sore 2 mg. nicotine, av. per cigarette, — — That Cigarette Smoking Is Dangero 
FTC Report DEC. 78. 
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Warning: The Surgeon General Has Dete 
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Power Kine 
one tough tractor! 


e 
Big wor posar for every job on your place 


All-gear drive delivers more us- 
able horsepower, saves gas Mow 
lawn, plow, till, bull- 
doze, clear snow, 
splitlogs and more. 
12. 14, 16, 18 hp. 
Free catalog. En- 
gineering Prod- 
ucts Co.. 1005 
b дїй Anoka Ave., 
Waukesha, Wi 
53186. 


The New Old Timer Lockback. 


Outside, it's the ultimate beauty of lockbacks. Inside, it has 


Сеа | 


Portable Steam Cleaner " 


Steam in 60 seconds 


CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 


liquid soap. propane fired Weight 120 bs 
Auxiliary pump required on low water 
pressure. 


WEDCO MFG. INC., Dept. 5-7, 
Scott Lane е Box D, Jackson, WY. 83001 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG ess KIT 


WHITTEMORE, Box 2065DE, HANOVER. MÀ MASS. 02319 


the heart of a beast. The 3% inch blade of high carbon tool 
steel stands up to any test—on the trail or on the job. The 
pivot post of Schrade + Steel" insures a rigid construction 


that makes the beast tough. It takes over 100 hand opera- 
tions and inspections to make this Old Timer Lockback a 
beast—and ultimately, that's beautiful. To find out more send 


for your free Old Timer Almanac. 
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Established 1904 Ellenville, NY 12428 


SCHRADE 


Motorcycling 


[Continued] 


away (at over 118 mph) in well under 11.5 
seconds. The practical side of this in 55- 
mph America is that when you want to 
pass, you don't need a lot of space. 
With this kind of performance readily on 
tap, you might think that riding the GS 
would be like trying to ride a stick of dyna- 
mite, and that mileage would be poor. 
You'd be wrong on both counts. On a hun- 
dred-mile trip riding pretty much at the 
posted speed limits | got 53 mpg. l've put 
1500 miles on the machine so far. The 
lowest mileage I've gotten is 41 mpg—the 
result of flogging the machine mercilessly 
at high speeds on a winding test course. 


The engine is very civilized. | found the 
machine easy to ride in rush-hour New 
York City traffic, as well as out on the open 
road. One minor problem when riding at 
slow speeds: The motorcycle demands 
precise and gentle throttle movement 
Otherwise it tends to jerk or surge a bit. 

Ride comfort is good. And handling is 
excellent. Suspension damping and 
spring preload are adjustable at both 
wheels. Front forks are air-assisted. A bal- 
ance tube connects both forks so the air 
pressure is the same in each. The result is 
a ride that can be soft or firm—depending 
on whether you're touring or fun-riding. 

Access to the air filter and battery is 
gained by simply unlocking the seat with 
the ignition key and lifting it (see photo! 

One thing | don't care for is the fuel tap. 
It has no reserve position. If you run out c! 
gas, you can't switch to reserve as with 
most bikes. But there are a gas gauge an 
odometer to let you keep tabs on the fuel 
situation. Another annoyance: To adjust 
front-fork spring preload, you have to re 
move the handlebars in order to turn the 
adjusting screw in the top of each fort 
with a screwdriver. a: 


ARE YOU SOMEONE SPECIAL? 


VIW Industries, Inc. needs a select group to sell the finest line of wood and coal-burning stoves 


in the U.S.A. Full or part time — from your business or from your home! 


WHY BECOME A WOOD STOVE 
DEALER? 


The price of heating oil, natural gas 
and electricity is certain to keep climb- 
ing. More and more people will be forced 
to find an alternative. The most logical 
answer — a wood and coal-burning stove. 
Practical, economical, and nature replen- 
ishes the fuel, with no profits to any for- 
eign countries! 

Not just a fad, but a necessity — the 
wood and coal stove business has an un- 
surpassed growth rate with no end in 
sight. 


WHY DOES VIW NEED YOU? 


We need people who care about peo- 
ple. We don't need large volume oper- 


ators or multi-product suppliers who can 
not, or have no interest in, serving the 
homeowner ona person-to-person basis. 
What we do need is YOU! 

WHAT DOES VIW OFFER YOU? 
€ Lifetime Guarantee on Materials and 
Workmanship 

17 Different Models 

No Minimum Orders — No Inventory 
We Pay Freight 

Year 'Round Delivery 

Best Prices — Highest Dealer Profit 
Co-op Advertising 

Free Dealer Literature 

Sales Training Program 

Guaranteed Sales Territory 
Personalized Dealer Service 


You'll have it all — Product, Perform- 
ance, Pricing and Profit. 


WHAT IS MY INVESTMENT? 

As a national company, we must be 
careful in selecting those who will repre- 
sent us. That's why we're after people 
who are energetic, dedicated and capable 
of promoting their VIW dealership. 

Naturally our program isn't free - but 
we dare you to find any other stove mar 
ufacturer that offers you an exclusive 
dealership for a minimum investment of 
$1000.00. 


Discover for yourself. Call or write , 


us today! Many good areas are still -a- 
vailable. 


i 


DESIGN FEATURES: Lifetime Guarantee on materials/workmanship ® Cast iron, 
air-tight, fiberfrax lined doors with baffles € Firebox kiln brick lined * 


LYNNER, upwind electric machines, direct 
drive, high efficiency in low wind speeds, 
silent running. (5 mph start, full output at 
23). three year limited warranty on parts, 
lightning. 100 mph winds. 

(Automatic shutdown accessories avail- 


able ) 

DWS MULTIVERTERS (RMC-RHMS), syn- 
chronous and battery to any size. 

WINCO, standby (engine-driven) 1.5 10 
SOKW 


2 

MAXIMUM-DWS anemometer-odometer 
combination and shutdown trigger. 

HIGHLAND HURRICANE TOWERS (by DWS). 
free-standing and self-erecting to 120° with 
150 mph rating 

ANDREWS LADDER TOWERS (by DWS), for 
economy and unparalleled quality in lve- 
loaded, guyed towers. 

COMPUTER WIND ANALYSIS (from your 
data) feasibility studies. 

BATTERIES, Edison-type, lead acid, most 


sizes 
COUNTER-CELLS, 100 to 500 amp with 500 
to 1.000% over-capacity 
VOLTAGE CONTROLS, electronic, to order 
LOAD PRIORITY CONTROL SYSTEMS, to 


order. 
RECTIFIER CHARGERS (by OWS), 2.000 watt 


and larger. 

DAKOTA WIND BOOK, full of useful informa- 
tion, $5.00. 

ALL INFORMATION, $5.00 (above book is 
included). 


DEALERSHIPS are available in selected loca- 
tions for those who can qualify Invest- 
ment required. 

EXCLUSIVE FROM: LIVING ENERGY CON- 
SULTANTS, LTD., 131 Beaver Ау, Colo- 

rado Springs, CO 80906 (303-632-0590) 

Prepaid Please. 


X | carbon structural steel © 12 to 14 hours burning time ® Optional tankless | 
/ 4 coils for domestic water heating € VYCOR G glass by CORNING е; 
| witha lifetime guarantee against thermal breakage. 


A VIW Stove — Better Than Gold 


J One-piece, welded boiler plate construction е 1/4 & 3/16 ASTM36 high 


in the Cold 


VIW stove line tested to UL standard No. 1482 and 
ANSI-UL No. 737 ... results approved by and Usted 
with the Commonwealth of Mass. Building Code Com. 


LYNCHBURG | 
ae 
27 Main St., Lynchburg, TN 37352 


JACK DANIELS 
FIELD TESTER CAP 


This is a comfortable sportsman's billed 
cap. Black mesh (air cooled) and adjust- 
able to any size head, with an official 
"Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations. 
My $5.25 price includes postage 

and handling. 

| Send check, money order, or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 


(Tennessee residents add 6% sales tax ) For a color 
catalag full of old Tennessee items and Jack Dameil's 


Р memaorab:iha. send $1.00 fo above address 4 


717-729-7121 


VIW Industries, Inc. 
P.O. Box 117 
Beach Lake, Pennsylvania 18405 


: a = # او‎ ' ін 82 
We give you everything you need, down 
to the last nail. 

The basic Lincoln Log Home Package is 
the most complete in the industry, designed and 
engineered for quick, easy construction. We sup- 
ply all blueprints, plans and an instruction 
manual that gives you the "How To" in simple 
language with easy-to-follow illustrations. And 
your local Lincoln Logs Distributor will give you 
4 hours of on-site instruction to answer any 
questions you might have. Lincoln Logs will even 
assemble a package based on your floor plan or 
architectural design ... АТ NO EXTRA COST. 
Send just $4 for your Lincoln Logs Home Plan- 
ning Kit with plans for 17 different Log Homes. 


"nd i: (Dealer inquiries invited). 
= 8 Lincoln Logs Ltd. 


Тап ` hir be 4 № 


10 Spring Mill Road Chestertown, New York 12817 
(C) 1980 Lincoln Logs, Lid. | 


1-518-494-2426 


OCTOBER 1980 | 61 


DETROIT REPORT 


By JIM DUNNE 


'82 Camaro 


The 1982 Camaro, shown in the top photo, 
is an all-new design and will offer a small, 
four-cylinder engine for the first time. The 
lineup will also include a V6 and a fuel- 
injection V8. These changes reflect Chev- 
rolet's intention to improve fuel economy 
in the sporty-car line, and should result in 
EPA ratings of 20 mpg city and 30 high- 
way for the most efficient drive trains. 
Weight reduction will lop 600 pounds off 
Camaro's curb weight, but the car will still 
tipthe scales at about 2750 pounds. That's 
causing some worry at GM headquarters, 
where it's believed that 2350 is what the 
car should weigh. But GM is too far into 
the project to make big changes now. 


'82 GM J-car 


Chevrolet and Pontiac will share the four 
different body styles of the 1982 J-car: 
two- and four-door sedans (four-door 
shown in photo above), a three-door 
hatchback, and a station wagon. They will 
replace the Monza and Sunbird. There are 
numerous similarities to Citation and 
Phoenix, including front drive, four-cylin- 
der engines, and a curb weight in the 
2350-pound range. The wheelbase of the 
J-car is 101.2 inches, a mere 3.8 inches 
shorter than Citation and Phoenix. But, 
with an overall length of 169 inches, it's 
more than a foot shorter. The J-car also 
has a sportier look, which may form the 
biggest contrast with existing models. 


Ford/Mercury sporty cars 


Future sporty versions of soon-to-be-in- 
troduced Ford Escort/Mercury Lynx will 
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be called EXP and LN-7, respectively, to 
set them apart. They're due in showrooms 
next spring, and will be built in two ver- 
sions, the bustle-back and the bubble- 
back. The bustle-back will have a conven- 
tional metal trunk, while the rear of the 
bubble-back will be convex glass. 


Pontiac's plastic two-seater 


Pontiac's 198314 two-seat sports car will 
have an injection-molded plastic body— 
not fiberglass-reinforced like Corvette's. 
The drive train will be unique, too. It will 
use a turned-around engine and transaxle 
from the Phoenix, set up in a midship lay- 
out. Insiders say Pontiac is aiming for an 
ultralight chassis (in the 2000-pound 
range) that will perform as though V8- 
powered, even though its engine will be a 
2.5-liter four. Pontiac is tooling up to build 
60,000— 100,000 a year, at a price expected 
to be near $10,000. 


'83 Corvette surprises 


The all-new 1983 Corvette will feature— 
incredibly —a leaf spring in the front sus- 
pension. One spring will be used for both 
front wheels in the new-for-Corvette set- 
up, and it will be mounted inside a frame 
cross member under the oil pan. The rear 
suspension will also have a leaf spring, 
with a layout similar to today's Corvette. 
Both springs will be plastic. The new car 
will also feature a front-mounted V8 and 
rear drive, the power train Chevrolet 
thinks is best suited to high-production 
sports cars. A newly styled plastic body 
will be used, and the car will weigh about 
600 pounds less than the present Cor- 
vette. Fuel-economy improvements of up 
to five mpg are expected. 


AMC's French engines 

It looks as if American Motors will depend 
on Renault to supply small engines for fu- 
ture AMC products. That's not to say that 
the firm will drop the 151-cu.-in. Pontiac 
four that is now available throughout the 
line. Instead, if the company needs small- 


er fours or V6's, it will turn to its new part- 
ner, Renault. Company studies show that 
AMC can convert its present six to a four 
at a cost of $75 million. But Renault can 
supply high-speed, lightweight, low-dis- 
placement engines right away from its Eu- 
ropean assembly lines. 


GM's three-cylinders 


General Motors has embarked on a plan 
to put three-cylinder engines into its 
small, lightweight cars of the mid-1980's. 
Except for the odd number of cylinders, 
the engines will be conventional. In fact, 
the threes (proposed by both Chevrolet 
and Buick) will just be lengthwise sections 
of V6's now being produced. That means 
displacements will be in the 100—125-cu.- 
in. range. Threes are attractive because 
they can be built on existing V6 machinery 
with little investment. So instead of 
spending $175 million for a completely 
new engine-manufacturing line, GM can 
convert the V6 lines at a fraction of the 
cost. And they get the new engines into 
production quickly, with no need to wait 
18+ months for machinery to be built. 


Chrysler lightweight 


Chrysler's new 2.2-liter four-cylinder en- 
gine weighs only 205 pounds, complete 
with all accessories and ready for installa- 
tion in a Plymouth Reliant or Dodge Aries. 
That's 340 pounds lighter than the famous 
225-cu.-in. Slant Six, the company's next- 
newest engine. The weight saving trans- 
lates into immediate  fuel-economy 
gains—and further weight savings in the 
chassis structure, since a lighter engine 
needs less structure to support it. The en- 
gine will be built through the year 2000, 
and will become the backbone of Chrys- 
lers power-plant lineup. Smaller-dis- 
placement versions, turbocharging, and 
possibly a diesel are part of the plans that 
will make the 2.2 Chrysler's best-selling 
engine. Present manufacturing capacity is 
800,000 engines a year, all slated for use 
in Reliant and Aries as standard equip- 
ment, and as options in the Horizon and 
Omni. A Chrysler executive told PS, “We 
could sell a lot to outsiders, but we're go- 
ing to need all we can build right here in 
the company." The 2.2 is built in the same 
plant space where Chrysler's huge 400, 
440, and 426-hemi V8's were put together 
as recently as two years ago. 


Chrysler's fender fix 


Chrysler will pay replacement costs for 
rusted 1976-'77 Plymouth Volare and 
Dodge Aspen fenders, according to an 
agreement with the Federal Trade Com- 
mission. The rusting is caused by a fender 
design that traps moisture and does not 
allow easy application of protective un- 
dercoatings. The problem usually occurs 
near the top of the fender, about two feet 
forward of the windshield. Fenders on 
which the rust appeared within three 
years are covered under the plan, and you 
may be asked to sign a statement attest- 
ing to that fact. You must contact Chrysler 
before November 1, 1980, or before the car 
is 3, years old. Estimated cost: $225 per 
car —all picked up by Chrysler. 
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People write to 


PENNZOIL 


“Supreme Quality ` 


Safe | ubricatio 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoll experts... 


First Things First. If a car is not going 
to be used for 2 to 3 weeks, and is about 
ready for an oil drain, should the oil be 
changed before or after the car is 
stored? 

S.R., Warren, Michigan 


If an automobile is going to sit idly for 2 
to 3 weeks, it is not necessary to change 
the oil if it is not time for an oil drain. If 
the engine is ready for an oil change or 
if it is going to sit idly for a longer pe- 
riod of time, then it would be advisable 
to change the oil and filter before the 
automobile is parked. This way you will 
remove all of the contaminants from the 
old oil and lubricate the engine parts 
with new oil. 


A Note Of Thanks. | thought you'd like 
to hear about my success as a devout 
user of Pennzoil. I’ve used only Pennz- 
oil in all 3 of my vehicles, including a 
'63 %-ton Chevy and 2 sedans. All 3 
machines run beautifully and don't use 
any oil in between changes. One of the 
cars has 104,000 miles on it and is still 
going strong. It's rare to find a product 
you can rely on year after year like 
Pennzoil. Keep up the good work! 
C.O.W., Montezuma, lowa 


Thanks for taking the time to write us 
about your experiences with Pennzoil. 
We're always happy to hear from our 
satisfied customers. Best wishes for 
happy motoring in the future. 


Sludge. I recently checked the valves 
in my auto’s engine and noticed that the 
valve covers are completely covered 
with a thick black sludge and varnish. 
I’ve tried to remove this sludge with 
motor oil but was not successful. How 
can | clean this sludge and prevent 
or reduce further sludge and varnish 
buildup? 

R.P.L., Bedford, N.H. 
Once sludge and varnish have built up 


on engine parts, it is practically impos- 
sible to remove these deposits with 


motor oil. The only way to remove this 
material is by completely tearing down 
the engine and cleaning each part. En- 
gine oil cleaners may remove a large 
amount of sludge and varnish and are 
less costly than an engine tear down. 
However, for extremely dirty engines we 
do not recommend the use of these 
products since the particles that are dis- 
lodged by the cleaner may plug oil pas- 
sageways. To prevent further deposit 
buildup, the best solution to your prob- 
lem is more frequent drain intervals. 
Change vour oil every 3,000 miles or 3 
months, whichever comes first. 


Pennzoil Makes the Grade. I recently 
purchased a 1966 Massey Ferguson 
diesel tractor. The owner's manual rec- 
ommends API-DG 20 grade detergent 
oil for all temperatures above 10°F. Is 
there an equivalent grade of Pennzoil I 
could use in this diesel tractor, meeting 
the manufacturer's specifications? 
C.G.R., Grants, New Mexico 


The A.P.I. (American Petroleum Insti- 
tute) classification “DG” was changed 
several years ago. The new comparable 
classification is now "CC", which sig- 
nifies a detergent oil suitable for your 
Massey Ferguson diesel tractor engine. 
The Pennzoil product for your tractor 
would be Pennzotl Z-7 SAE 20W-20 
grade. The can lid is marked "SE-CC" 
which means that the oil exceeds car 
manufacturers’ requirements for SE 
service in gasoline engines, and also 
passes the diesel service requirements 
for СС. 


light on my dashboard of my car has 

been coming on lately. What could the 

cause be of this reoccurring light? 
M.S.M., Cincinnati, Ohio 


The oil pressure sensor is set at about 
five pounds pressure. If the light comes 
on and stays on it means you have less 
than 5 pounds oil pressure. You should 
have the problem thoroughly checked by 


vour car dealer or other qualified me- 
chanic. This irregularity can be caused 
by several things such as a malfunction 
in the light itself, an oil too light in vis- 
cosity (sometimes due to over-fueling), 
not enough oil, a worn oil pump, or even 
bearing wear. 


Compressed Question. I have an elec- 
tric air compressor which calls for a 
30-weight oil in warm climates and a 
20-weight oil in cold weather. Deter- 
gent or non-detergent is not specified. 
Can I use Pennzoil SAE 30 which is a 
detergent oil? 

J.E.G., Plant City, FL 


Most air compressors can use detergent 
motor oils, and they are recommended 
by many manufacturers. The important 
thing is to use an oil of rhe proper SAE 
grade. For your area we suggest you 
use Pennzoil Z-7 SAE 30. This motor oil 
contains special anti-wear and 
detergent-dispersant additives. In addi- 
tion, its rust and oxidation inhibitors 
will help protect your equipment in wet 
conditions. Your area is prone to high 
temperatures and extreme moisture 
conditions. Operation under these 
types of conditions is considered severe 
service; therefore, frequent oil changes 
are recommended to maintain proper 
operation of your air compressor. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


James Petro cuts 
fuel bills with a 


floor-level 


The new six-inch flue with Petro's modifi- 
cations (seen at right before it was painted 
black) replaced existing defective flue. 


James Petro shows (айзасы $ barometric 
draft damper at new floor-level location. 
Damper is usual counter-balanced type. 


EXIGTING | 
BAROMETRIC 


CHIMNEY 
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HEATER 
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By K. EMILY HUTTA 


Even the best energy-saving fixes can 
create undesirable side effects. Like 
many other energy-conscious home- 
owners, James Petro switched to an 
outside air supply for his furnace (PS, 
Dec '78]. As he intended, that pre- 
vented the furnace from drawing cold 
air thróugh windows, doors, and 
cracks or warm air from already heat- 
ed rooms. He was saving heat and 
keeping his living areas draft-free— 
but the basement was cold. 

"The laundry and shop areas locat- 
ed near the furnace in the basement 
became much cooler. The normal 
68-78-deg.-F temperatures dropped 
to 60 degrees during cold waves," re- 
ports Petro. 

One of the major heat-loss culprits 
was the barometric draft damper on 
the furnace flue—warm air leaked 
into the opening and up the chimney. 
Petro measured the temperature of 
the air he was losing at the five-foot 
damper level and the temperature of 
the air at floor level. He found a 16- 
degree difference. By simply reloca- 
ting the damper at basement-floor 
level, the air lost became the cooler 
air. 

Petro replaced the entire flue when 
he relocated the damper, adding a coat 
of high-temperature black paint to 
turn the shiny new galvanized duct 
into a radiant heater. The heat saving 
amounts to about 22 gallons of fuel oil 
per year. (See box for Petro's calcula- 
tions.) 

"This flue alteration is significant," 
says Petro, "because it's an alterna- 
tive to the electric-powered flue damp- 
ers showing up on the market, which 
are expensive and still lose the warm 
air when they're operating in an open 
position. My entire alteration cost 
only $40, and Га have spent as little as 
$10 if the existing ducts had been in 
better shape. A $10 expenditure 
would mean a payback in one winter." 


Other improvements 


This simple furnace-flue alteration 
is just one of many improvements that 
have reduced the Petro family's fuel- 
oil consumption by at least one-third 
in recent years. Some others are: 

9 Placement of a two-speed fan in 
the furnace. The fan runs continuous- 
ly, switching from its usual low speed 
to high at 170 deg. F and back to low 
as the temperature drops again. This 
transfers heat into the house as soon 
as the burner starts up, and circulates 
air more frequently through the fil- 
ter. 

€ Replacement of the metal fire pot 
with a ceramic kit. This has improved 
burner efficiency enough to permit a 

Continued 
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You'll enjoy America's most delicious liquor! 


a 
Southern Comfort! You've never before tasted anything so smooth 55 
and delicious. Created Бу а famous distiller in old New Orleans, 


it was the favorite drink of wealthy plantation owners, who 


sipped it with much pleasure as they watched romantic бу 

steamboats sail up the mighty Mississippi river. acc d | 
—' быа i Meds on tke Banks “the быш | 
You'll enjoy it simply poured over ice cubes. It tastes wt hea, Me GLK 


wonderful mixed with orange juice, soda or tonic water. | 
It greatly improves the taste of favorite cocktails, too. 
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Just try Southern Comfort. You'll agree that it's the 
smoothest, most delicious liquor in the world! 


SEND GIFTS OF SOUTHERN COMFORT ANYWHERE ay PHONE Call Toll-free 800-528-6148 CHARGE TO MAJOR CREDIT CARDS OFFER VOID IN STATES WHERE PROHIBITED 
SOUTHERN COMFORT CORP, 80-100 PROOF LIQUEUR, ST. LOUIS, MO. © 1980 
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THE SCORPION 133 
A FANTASTIC FREEDOM 
MACHINE 
You've always dreamed of owning 
your own helicopter. Havent you 
waited long enough?? Send for the 
latest information package on the 
incomparable Scorpion 133. The 
Scorpion provides vertical mobility 
once reserved for corporate presi- 
dents, to anyone who has ever 
dreamed about flying a magic car- 
pet. Sikorsky, the father of the heli- 
copter may have intended his 
machine to be chiefly a workhorse, 
but it's also proved to be a sheer 
delight to fly. Backward takeoffs, 
crop duster turns, cyclic climbs and 
quick stops can only be described 
as just plain fun. Of course, fun 
doesn t have to be your only reason 
for owning a Scorpion. You can also 
enjoy the convenience of fast cross 
town trips and no traffic light 
commuting. 
us um um иш UD ши ип ип иш иш ишш 
= Send lor our colorlully 
illayatrated evalualron 
р package Filty pages of 
exci nd photos dia 
grams, charts 1nd intor- 
| mation, especi ally pre- 
pared to assist you in evaluating the Scorpion 
Specifications, design and construction tea- 
tures, operational and cost comparisons are 
included. The RotorWay Story, an extensive 
commentary on RotorWay and the history and 
development of helicopters is included. Glos- 
sary of terms, synopsis of helicopter theory. 
principles of flight, 3-view drawings, price lists 


and a special offer to get you started SENO 
FOR YOUR wh PACKAGE TODAY! 


| Ed RoterWay 


Send me all the information on the Scorpion 133 
immediately. 

L] Enclosed is $10 00 ($15 00 Foreign) 
Charge to O Master Charge 


[] VISA 


— (Acci ГІ css (Exp Date) 
(Signature) 
Name 


Address 


City — — State — Zip. 
ROTORWAY AIRCRAFT, INC 

14805 5 1-10. TEMPE, AZ 85284 OPS10 
ка иш иш ип иш иш иш иш иш ша шшш 
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Solar Heat Your Home 
Cut Heating Costs - 30% Tax Credit 


PASSI VE SOLAR 


GREENHOUSE 


[1 Triple Glazing with С.Е. Lexan panels 
а Solarium converts to Screen Room 


| Free ' ‘Energy Source” - 30% Tax Credit 
Lj Provides Heat to your home 

Lİ Lean-To. Free Stdg. & Window units 

[ ] Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: binclose $4. for our Greenhouse 
Sample Ки wih aluminum frames. GE Lesan’ glazing 
assembly manual and heating quide 


FREE COLOR CATALOG: тие, phone (ovis cour main 
Dept. PS-010 
ел, Connecticul showroom: below 


shewrrsm Olo) 64 44MM or others below 
910 Route 110 
NORWALK CONN. i201) 846 4241 


[173 FOUR SEASONS 
Farmingdale N. Y. 11735 
440 Westport Avenue (Rt 1] 


GREENHOUSES 
NOTE! Our new main showroom and factory above and 
(SHIPPED FACTORY DIRECT ONLY) 


ANNOUNCING 
THE FIRST 
ELECTRIC VEHICLE 
COMPONENTS 
CATALOG 


Here, in one catalog, you can tind a 
wide selection of the specialized parts 
needed to build or convert an electric 
vehicle. 


e Batteries 

e Motors 

e Controllers 
e Instruments 
e Cables 

e Fuses 

e Connectors 
e Accessories 


e And Much More 


In addition, the catalog includes a 
number of technical articles on build- 
ing and converting EV's, including 
diagrams and pictures. 

Send $2.00 to 


The Electric Vehicle Components Catalog 
Department EV 4 
P.O. Box 25 
Mechanicsburg, Pa. 17055 
VISA / MASTERCHARGE 


ACCEPTED FOR PARTS ORDERS| 
FLIGHT SYSTEMS 


Floor-level damper 
[Continued] 


smaller burner nozzle —so there's less 
fuel used and less combustion noise. 
® Installation of a turbine-powered 
humidifier driven by plenum air. Pe- 
tro now simply moves the water-float 
level to change the relative humidity. 
His winter RH is 60 percent, and Pe- 
tro reports that moisture occurs on his 
windows only during rapid changes in 
temperature or humidity. 

е Monthly cleaning of the two-lay- 
er air filters—coarse plastic prefilters 
over fine woven plastic final filters. 
Petro installed an additional small fil- 
ter, cutting an opening in the filter 
access panel adjacent to the fan motor, 
to help cool the motor and circulate 
basement air. 

Petro has also tightened up his 
house by installing U-F foam insula- 
tion in exterior walls, clear plastic 
panes in basement windows, weather- 
stripping around doors and windows, 
long-life caulking around utility en- 


FUEL SAVING WITH FLUE ALTERATION 


Air flow into barometric damper... . . 23.6 cfm 
| Heat loss per Ib. of 76-deg. air 

through original damper (Hi) .... . 28.5 Btu'b 

Heat loss per Ib. of 60-deg. air 

through relocated damper (H2) . . . . 20.4 Втш1ь 

PPE S. 1... mercwonis 13.34 cu. ЛЬ. 

Heat value of No. 2 fuel oil. . . . 142,000 Btu'gal. 


Five month heating season. 216,000 min./season 


Energy saving 
= (H1-H2 Btullb.) (cfm) (min/season) 


(cu. ЛЬ.) 
(13.34) 


= 3,095,244 Btu/season 


3,095,244 Btu/season 


142,000 Btu/gal. 
= 21.8 gal./season 


Fuel-oil saving = 


Dollar saving = 21.8 gal./season = $0.55/gal. 
= $12 per season 


trances, and insulated storm doors. 

All this cut last winter’s oil con- 
sumption from an anticipated 1100 
gallons to a mere 650, saving a total oí 
$250. 

James Petro will reply to readers 
questions if they are accompanied by à 
stamped, self-addressed envelope. His 
address: 4148 E. 13th Ave., Gary, Ind. 
46403. - B 


Your idea may bring you $200 


Every other month, we present a project developed by | 
PS reader and pay the inventor $200. To enter, send ш 
black-and-white glossies (one photo should show ya 
demonstrating the device), plus a description ad 
sketches. Include your name, address, and social-secs 
rity number. No material can be returned unless yo 
enclose a stamped, self-addressed envelope. 

Since space won't permit us to present projects 9 
detail, we'll expect inventors to answer any геа огай 
query from readers, if it's accompanied by a stamped 
envelope. 

Mail entries to Energy Adventure, POPULAR 50 
ENCE, 380 Madison Ave., New York, N.Y. 10017. 


Disc Brake Shields 


Stop brake dust from 
dirtying op your wheels! 


Designed to custom-fit 
your car's wheel type 


« Provides extra cooling surfaces to dissipate 
heat from brakes and wheel bearings 


• Installs easily .,. back away from wheel holes 
. won't impair important cooling 

e It becomes an integral part of your wheel . 

it won't be noticed, but your clean wheels 

will be 
These shields keep brake material dust off the 
appearance side of the wheel with absolutely 
no negative effect on brake performance. 
Shields pull heat from the brake rotors, diffuse 
it and dissipate it through the wheel holes. 
Brakes and wheel bearings run cooler. Helps ex- 
tend brake life and bearing service interval. 
Brake parts stay cleaner, improving stoppage 
under wet conditions and extending life of 
parts. Made of lightweight aluminum alloy. The 
wrinkled дез? adds strength, plus extra cool- 
ing surface. To install, simply remove wheel, 
attach shield, then replace wheel. 
for the following cars—front wheels only: 
14-1827R—Alfa Romeo All 
14-1828X— Audi 4000 
14-1815U—Audi 5000 
I4-1816B—BMW 320 (4 lug) 
14-1817P—BMW (5 lug) 
14-1818Y—Dodge Omni 
14-1819W—Fiat (except front wheel drive) 
14-1820U—Ford Fiesta 
14-1822P—G.M. !3" (exc. front wheel drive) 
14-18218—1 апсіа (except front wheel drive) 
14-1823Y —hMercedes-Benz O.E. & Intra Alloy 
| 4-1824W—Mercedes-Benz Ronel Alloy 
14-1818Y—Plymouth Horizon 
14-1825T— Porsche 924 (4 lug) 
I4-1826A— Volkswagen (except Beetle) 
Above 
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ORDER BY PHONE 
TOLL-FREE 
800-621-5809 


(In Illinois call: 800-972-5858) 


Custom fit | 


| -Set of 2 $1 9.95 


for 75-80 

American & /, 
Imported Cars 
& Light Trucks 


e Verify need to replace 
catalytic converter 


+ Efficiency of your converter affects fuel econ- 
omy, performance and the eventual need for 
costly repairs 

e Easily installed with ordinary tools . . , all nec- 
essary clamps and flanges are included 

A malfunctioning catalytic converter creates ex- 

cessive back pressure. |t can decrease fuel 

economy, lower engine performance and cause 
premature wear. A clogged converter will even- 
tually cause engine to stop running, You can 
avoid these time-consuming, mone y-wasting 
problems This new converter tester lets you 
check the condition of your catalytic converter 
and determine if replacement 15 necessary, Pipe 
is constructed of heavy-duty, 16-gauge steel. 


Precisely engineered to factory dimensioms to 


assure a quick and easy fit. Includes factory- 
duplicate flanges and clamps where needed 
Wote: Federal, State and Local laws may prohibit 
the wser from leaving this device on the vehicle 
after testing procedures are completed. State 
Make, Year, Model, Engine Cu. In. If vehicle 
equipped with dual converters, 2 kits required. 


CONVERTER TEST PIPE FOR PASSENGER CARS 


Make, Year, Model. Stk. No. I-Kit 
BUICK, LeSabre, Electra, Riviera and Century 
75-early 77 (32-1/2" long) . .55-2718R $21.98 


77 late-80 (22-1/2'' long) 55-2717A 18.49 
75-79 Apollo, se jal Skyhawk 

Gand Beyl epee. а 55-2718R 21.98 
1980 Skylark .............55-2719X 24.98 
CADILLAC 
75-76 DeVille, Calais ....... 55-27188 21.98 
77-80 DeVille, Calais ....... 55-2717A 18.49 
75-78 Eldorado ............55-2718R 21.98 | 
76-80 Seville ............. 55-27188 21.98 
CHEVROLET Caprice, Impala, Belair, Monte 
Carlo, Chevelle, EI Camino 
75-early 77 (32-1/2" long) ..55-2718R 21.98 
77 late-80 350, 400 eng. 

Fugo нартаа .55-2717A 18.49 
78-80 231, 305 eng. ........ 55-2717A 18.49 
75-79 Camaro, 228, Corvette, | 

Monza (6 & 8 су), Nova ..55-2718R 21.98 
75-80 Monza, Chevette, Vega 

MOV le ve ER Land 55-2718R 21.98 
1980 Corvette .-......... 55-27188 21.98 
1980 Camaro, 228 ....... .55-2717А 18.49 
1980 Citation ............ 55-2719X 24.98 
CHRYSLER 75-79 New Yorker, Newport, 

Imperial, Cordoba ........ 55-2718R 21.98 
DATSUN 75-80 АП. ..55-2719X 24.98 
FORD 
75-78 LTD, Custom 351, 400.55-2718R 21.98 
1979 LTD w/dual conv. ....55-2719X 24.98 
77-79 LTD Il, Thunderbird 302 

w.'dual conv, left side . .55-2717A 18.49 

right side . ..... ...55-2718R 21.98 
77-79 LTD II, Thunderbird 

351 w/dual conv. 

right or left side ...._..;., 55-27188 21.98 
77-79 Mustang 11 V6 eng. 
w/dual сопу. ... cv run 55-2717A  1B.49 
79-80 Mustang |! 2.3, 3.4, 

BE EE РРА ...55-2719X 24.98 
1980 Thunderbird ... ..55-2719X 24.98 
1980 Fairmont w/200 eng. ..55-2719X 24.98 

w #55 eng. ..22-5259A 27.98 


Stk. No.  I-Kit 
.55-2718R $21.98 


Make, Year, Model 

LINCOLN 77-79 Continental 
400 eng. w/dual conv. .... 

MERCURY 

79-80 Marquis 351 eng: 


w/dual сопум. ааа 55-2719X 24.98 
77-79 Cougar 302 eng м dual conv. 

right side .55-2718R 21.98 
left side ... .55-2717A 18.49 
77-79 Cougar 351 eng. w/dual conv., 

right or lett eck ices eae 55-2718R 21.98 
77-80 Bobcat V-6 eng. ...... 55-2717A 18.49 


OLDSMOBILE Delta 88, Royal, 98, Regency 
Cutlass, Cutlass Supreme 
75-early 77 (32-1/2" long) ..55-2718R 21,98 
77 late-79 350, 400 eng. 
Ё scare etiam ee 55-2717А 18.49 
.55-2717A 18.49 


(22-1/2" long) 

77-79 231, 260, 305 eng. 

1980 Delta 88, 98, Regency, Cutlass, Cutlass 
Supreme 307, 350 eng. (w/2-1/4" or 2-1/2'' 


exhaust extension pipe) ....55-2718R 21.98 
75-75 Toronado, Omega and 
Starfire V-6 .55-2718R 21.98 


1980 Toronado 307-350 eng. 55-2717A 18.49 
1980 Omega ..55-2719X 24.98 
PLYMOUTH 75- 78 Fury, Grand Fury 400, 

ARO iuro ROREM 55-27188 21.98 
PONTIAC Catalina, Bonn., Grand Prix, Lemans 
75.early 77 (32-1/2" long) ..55-2718R 21.98 
77 late-79 350, 400 eng. 

22-622" Чопо) o ienes 55-2717А 18.49 
77-79 231-301 eng. ........55-2717A 18.49 
1980 301 eng. w/2-1/4" or 2-1/2" exhaust 

extension pipe ........... 55-2717А 18.49 
75-77 Astre 4 cyl. ......... 55-2718R 21.98 
75-78 Firebird, Trans Am. ...55-2718R 21.98 
79-80 Firebird, Trans Am. (w/4-bolt 

flange on both ends) ......55-2718R 21.98 
1980 Firebird, Trans Am. 301 eng. (w/2-1/4" 

or 2-1/2" exh. extn. pipe) ..55-2717A 18.49 
75-79 Phoenix, Ventura 

.55-2718R 21.98 


(except 4-cyl.) m—€—" 
TEMERE Sud 55-2719X 24.98 


I980 Phoenix 
TOYOTA 75-80 All .55-2719X 24.98 


FOR LIGHT TRUCKS, VANS & JEEP* VEHICLES 


CHEVROLET 


FORD (Cont'd.) 


We will take your phone order DODGE & PLYMOUTH — 22- -5202X 11.98 | 75-79 trucks & vans 351 eng. w/2-1/2" pipe 
| TU van only 318 eng. (exc. 1979 E-150) ........ 22-5238N 9.98 
24 hours a day, 7 days a week. Ка ріреј coii c 55-2717A 18.49 | 78-80 Bronco. ............. 22-5271W 27.98 
ml 7n, E 
| | -79 trucks & vans w./6 cyl. ог: w/2'' -7B All EA SS 22-5255R à 
Charge Your Order pipe (exc. 1979 E-150) ....22-5257N 7.98 1979 AM ............. .22-5238N 9.98 


1917-19 Archer Ave., Dept. EKKG 


1917-19 Archer Ave., Dept. EKKG | 
l JC WHITNEY (CO. Бо. Box 8410, Chicago, IL 60680 MAIL i | sc WHITNEY (CO. ро. Box 8410, Chicago, IL 60680 
} Rush the following Disc Brake Shields: | COUPON ! Rush the following Catalytic Converter Test Pipe(s): 
i Stk. No. Make, Year, Model, Cu. In Each | FOR Stk. No. Make, Year, Model, Cu. In Each 
| | 
$ $ 
І | ТЕЅТ 
j | PIPE j 
| Add $3.50 each postage and handling.  ........ | | Add $3.50 each postage and handling.  ........ 
Г] 1 enclose $ .— ) . (Illinois res. add 6% sales tax). | O | enclose $ (Illinois res. add 6% sales tax). 
i [] Charge my order to my VISA or MasterCharge. { | [] Charge my order to my VISA or MasterCharge. 
| Acct. No. і MAIL | Acct. No. = 
| Expiration Date l COUPONI Expiration Date 
l Name FOR - Name 
| Address DISC | Address - 
| city | BRAKE | city 
| state Zip | SHIELDS) sa Zip 
"a - | --— — Оше — = ! | | ir. 
amma ee НЕА = ee ee € =e —-— a a oe ee ee ШЫНЫ. ee ee ee ee ee ee — ee ee ee 
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RAJAY 
TURBOCHARGERS 
For Most Engines 


Only $3259 {ем 


Cx 
ei 


Available for all engines of 40-500 C.I.D. 
4096-6096 increase in usable horsepower 
Substantial increase in gas mileage 
'e also carry a complete line of related turbo- 
larger components, accessories and parts, plus 
chnical information to meet your installation 
»eds. Order direct from our warehouse and 
ive. 
or complete information, send $2 along with en- 
ne model and application. | 
TURBO CITY Dept. PS 


958 N. Enterprise 
Orange, CA 7 
(714) 639-4933 
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' FREE FACTS! WO PREVIOUS EXPERIENCE NEEDED 


FSS чё eww ws :24 шш шш шш шы шш шй ШЫ ы эш шш эш эш мш LI 
E T. 28 
oa 


к] 


| WORK FROM YOUR HOME 
РЬ, UL. Tut on SPARE TIME! 


GENERAL WHOLESALING . 

ADVERTISING SPECIALTIES We will mail you complete infor: 
CATALOG DISTRIBUTOR mation on how to get started 
FUND RAISING SALES . It's because we supply 
RACK MERCHANDISE evs. everything you need from sales 
SUB-WHOLESALING if” - 


pla ns bo c3 talogs. to Lop-q uality, 
DROP SHIP SALES Era high- proñit merchan 


BUSINESS GIFTS AA 24 Fea, c die BIG PROFITS 

WAGON JOBBING م‎ Ач Eis E =. o even / times 
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easy 


PARTY PLANS 
There's no other COMPANY like.. 


Sent SPECIALTY MERCHANDISE CORP. Dep’ 307-94 
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104 years . 
„а lot of knives .. 


classic example. 


"Quality Without Compromise,’ 
that's the standard that has made 
Camillus what it is today . . 
world's largest suppliers of outdoor and 


pocket knives. 


Full-line catalog available, Send $1.00 to: 


‚а lot of years 

d lot ot 
satisfied customers. If success 
is measured by time, ours is a 


. one of the 


AMILLUS 


CAMILLUS CUTLERY COMPANY, Dept. AN, Camillus, New York 13031 
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Computer add-on 
modem kit 

dials and answers 

the phone 


88-Modem simply plugs into S-100 com- 
puter for operation. Cable connects it to 
phone line through phone coupler for 
nonprivate lines (not shown). 


It's called a modem— short for modula- 
tor/demodulator—and it electronical- 
ly converts digital signals into audible 
tones that Bell Tel lines can carry. 
Thus, your home computer can com- 
municate with other computers over 
the phone line. It lets you exchange 
data and programs with a friend or get 
“on line” with one of the computer ser- 
vices now available. 

The 88-Modem from Internationa! 
Data Systems (Box 17269, Dulles In- 
ternational Airport, Washington. 
D.C. 20041) does even more. In the 
ORIGINATE mode, it dials any number 
you wish and automatically estab- 
lishes contact with a remote comput- 
er. In the ANSWER mode, it waits for 
your phone to ring. On the first ring. 
the modem connects your computer to 
the phone line—you can control it re- 
motely from any phone, anywhere in 
the country. 

The IDS modem comes as a kit 
($245) or in prebuilt form ($395). The 
kit is not difficult if you've had some 
prior building experience, but it does 
take time: It took me eight hours to 
build it, and I had to send it back to 
IDS for calibration (no charge). Add 
three days for mailing. (Calibration 
info is supplied, but you'll need an ac 
curate signal generator, dB meter 
and frequency counter to do it.) Wher 
it was done, however, I found the un: 
to be stable and reliable. 

Sample programs are available for 
popular operating systems such a: 
CP/M, North Star, CDOS, and MDS. 4 
phone coupler is required for use ог 
nonprivate phone lines, and one I: 
available from IDS for an additions. 
$125.—W. J. Hawkins 


“In fact” he said, “ most of what the 
industry calls “M Watches"- 
watches as thin as this-sell for 
$1,000.00 to $7,000.00. This one's a 
real breakthrough!" 

| could hardly believe my good luck. This was 
exactly what | had come to New York to look for. 


But | hadn't expected to find it at a price so 
incredibly low. 


Thinner than even the batteries in other 


electronic watches. 

At an incredible 3.9 millimeters thin, this 
watch definitely falls into the category of what 
the watch industry calls a "Money Watch." M 
assignment was to find a watch like this that 


Roy Thomas & Jamocisien might offer to 
customers at a price of no more than $249.95 
—hopefully, as low as $199.95. 

With most Money Watches starting at 
$1,000.00 and ranging up to $7,000.00, that 
seemed like a tall order. You can imagine my 
astonishment when | discovered this 
remarkable timepiece at this unusual price. 
Compare it with the 
Concord Royal Mariner. j 

A recent ad for the Concord Royal Mariner— 

unquestionably an extremely fine timepiece— 
sie a thinness of "4 millimeters, case and all" 
and an accuracy “to within 60 seconds a year." 

Compare this with the thinness and accuracy 
of this Criterion LCD Quartz Alarm/ 
Chronograph. And compare the price... 


FEATURE] CONCORD [CRITERION — 
Accuracy | To 60 sec/y [То 45 sec] 


What's the difference? It's a matter of gold. 
We've all seen some of the things that have 
happened to precious metals in the last year or 
So. In today's market, a substance such as gold 
must be looked on primarily as an investment. 
So why wear an investment on your wrist? 
There's no гапу need. This Criterion LCD 
Quartz Alarm/Chronograph puts all of the other 
Watch features on your wrist for only 
$99. SO you can leave your gold in the bank 
vault where it belongs. 


A remarkable wedd ing ог: science and ал. 
I'd like you to wear a enon Alarm/ 

Chronograph for 15 days. When you do | know 

= first thing to strike you will be its incredible 


uty. 

Truly, this newly-developed, ultra-thin design 
makes your Critenon not just a watch but a 
masterpiece of the jeweler's art. Its character is 
one of refinement, elegance, taste, a reflection 
of graceful living. From the unobtrusive 
activator buttons to the handsome bracelet 
with infinite setting adjustment, this is a 
онаи to take its place among the very 
inest 


39MM 
ACTUAL 


SIZE a \ 


The remarkable ultra-thin-design Criterion LCD Quartz (жайа Ta Tg 


We'd thought $199.95 would be rock bottom 


` It's a pleasure to be able to offer it for this 


astonishingly low price. 


Try the features that ought to cost you 
hundreds 


—even 

There isn't room in an advertisement this size 
to completely describe thing r 
Criterion Alarm/Chronograph can do to make 
timekeeping so much simpler and more 
convenient. That's why | want you to put it on 
your wrist and wear it for 15 days. 

Let me at least touch on some of the REM 
Га like you to try during your 15 days. . 

Basic Timekeeping . . 
fleeting glance, any time “Sh day, 
tells you hours, minutes, seconds. 

e Instant Calendar... Touch a 
button and get weekday, month 
and date. 
» Full Memory Alarm... 
Quickly set to the exact hour and 
| minute you want. Uses а back 

‘| mounted piezo ceramic 
transducer for versatility in case 


design. 

| 1/10 Second Chronograph 

. Hecords elapsed time up to 23 
hrs, 59 mins., 59 secs. 

» 12- or 24-Hour Format... For multi- 
purpose timekeeping. 

‚ Stainless Steel Back On Bracelet.. 
corrosion-free comfort. 
» Brilliant Back Light... llluminates face 
display in the dark—quick as a wink 

Mineral-Hardened Crystal... Rugged, 
tough, scratctrresistant a extra ‘durable. 


Plus an important feature that's an industry 
secret! 

To a layman, it doesn't mean much. But, to 
someone in the watch industry, it's one of the 
first things to look for—especially in a "Money 
Watch" It's a 4-screw back 


' plus $3.95 
) shipping and handling 


When you're holding your Criterion Alarm/ 
Chronograph in your hand, turn it over and see. 
Instead of the usual "pry-it-off" watch back, 
you'll see that yours is firmly screwed in place 
with four tiny screws—one in each corner. Ask a 
watch expert and he'll tell you that this feature is 
an immediate indication of the very finest 
craftsmanship. 


Would you or silver tone? 
When you call, jus tell e ‘operator your 
choice. Here's the number . 


HA d 


(In Illinois, call 800-972-5858) 
For faster service, give this number 50-3200 
as soon as the operator answers. Lines are 
open 24 hours, 7 days a week 


If you're using your credit card, use our toll 
Tm number. If you prefer, send a check to Roy 

Thomas & Associates, Inc. at the address 
below. (Illinois residents add 696 sales tax) 


Use it risk free for 15 days. 

You must be completely satisfied. If, for any 
reason, youre not happy with your Criterion 
Alarm/Chronograph, simply return it within 15 
days for a full refund. No questions asked. Use 
the carton it comes in to retum it. 

Whatever you decide, | know you'll 
aig, te E gy weaning this watch for 15 


| t4 JROY THOMAS 
& ASSOCIATES INC. 
733 Lee Street, Street: Бор. 50-3200 


Des Plaines, IL 60016 
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17 mg taf 11 fig nicotine av. per cigarette, FTC Report Пес: 79 


Warning: The Surgeon General has Determined NT Дур 
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Marlboro Red or Longhorn 100 
you get a lot to like. 
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PS Whats News 


What is it that is so endlessly fascinating 
about flight? We all fly frequently now; it's 
one of the more common ways of getting 
around. Yet | can never quite get over a 
sense of wonder as a giant 747 or L-1011 
in which | happen to be a passenger actu- 
ally gets off the ground. 

Apparently you share this sense of won- 
der. Articles about new developments in 
aeronautics consistently rate high in sur- 
veys of PoPULAR SCIENCE readers. That is 
why we were interested several months 
ago when aviation editor Ben Kocivar 
came into the office and spread out a 
sheaf of fascinating pictures. None of 
these planes has been built, he said. But 
the Air Force, NASA, and the aviation in- 


‚ dustry are now working on exciting and 
` unusual concepts such as these because 


they promise to bring some important 
benefits to aviation in the future. 

It will be a few years before we will be 
riding in planes based on these design 
concepts. But | have no doubt that some 
of this technology will play an important 
part in aeronautical design. Judging by 
past history, it may happen sooner than 
any of us think. In April 1972, we pub- 
lished a picture of NASA's wasp-waist air- 
liner on the cover. It was just an engineer- 
ing study at the time, but now many ex- 
perimental versions of the pinched-waist 
design have flown and indeed confirmed 
the predicted benefits. In October 1972, 
our cover showed a picture of the scissor- 
wing airliner—then an extremely radical 
concept. Now, experimental versions of 
that design have also flown. 

Thus | would guess that planes bearing 
many of the design features shown on the 
cover ofthis issue will actually be in the air 
before the closing years of this decade. To 
learn more about these exciting designs 
and how they'll be shaping the future, 
turn the page to Ben Kocivar's story. 

Incidentally, the striking painting on this 
month's cover is the fourth that Dean Ellis 
has done for PoPuLAR SciENCE this year. 


Gasoline from natural gas 


New Zealand has a variety of energy 
sources—geothermal wells, hydropower, 
natural gas, coal. But the country has no 
oil whatsoever. Since oil products ac- 
count for 46 percent of the country's total 
energy consumption, New Zealand has 
been a heavy importer of oil. 

But now, the country expects to cut its 


imports in half by 1985. The secret is a 
process developed by Mobil Oil that uses 
a catalytic technique to turn methanol into 
gasoline [PS, June '78]. Mobil originally 
developed the process in the mid-'70's 
with the idea that methanol made from 
coal could be turned into gasoline rela- 
tively easily. But methanol made from gas 
works just as well, and New Zealand has a 
lot of natural gas. 

Mobil estimates that the process could 
turn out gasoline in this country today for 
about 50 cents a gallon more than the cost 
of gasoline made from petroleum. That 
might become economic at some point in 
the future when the price of imported oil 
gets high enough. The New Zealand gov- 
ernment believes that by the time the 
plant is on line in 1985, it will deliver gas- 
oline cheaper than that which could be 
made in the country from imported oil. 


New enthusiasm for gasohol 


Until recently, the oil companies were 
strongly opposed to gasohol. Its produc- 
tion, they said, used more oil than the fi- 
nal product replaced. And it was so ex- 
pensive that it could be sold at a profit 
only with huge subsidies. Now, the com- 
panies are making a massive switch. Tex- 
aco is slated to become a major producer 
of ethanol for use in gasohol by the time 
you read this. Other companies are nego- 
tiating to begin ethanol production. 

Behind the switch are several factors. 
First, many of the new plants will not use 
oil to supply the heat needed to distill eth- 
anol. That gets over the main objection 
many people have made. 

Second, with government subsidies— 
largely in the form of federal and state tax 
breaks—amounting to perhaps as much 
as a dollar for each gallon of ethanol slat- 
ed to go into gasoline production, the 
companies are beginning to want to get in 
on a good thing. 

Third, gasohol is a high-octane product 
and eliminates the knocking caused in 
some cars by unleaded regular. Thus Ash- 
land Oil and Publicker Industries have an- 
nounced a joint $100 million commercial 
ethanol plant slated for start-up in 1982. It 
will use 180,000 tons of coal and 24 mil- 
lion bushels of corn to produce 60 million 
gallons of ethanol a year. 

And they're not alone. Altogether, there 
may be as many as 300 new alcohol-fuel 
plants being planned at the moment, ac- 


cording to James L. Childress, executive 
director of the National Alcohol Fuels 
Commission. 

Just how much of this activity is justi- 
fied on the basis of economics and re- 
source conservation is questionable. It is 
clear that at least part of the activity would 
not be taking place if it were not for the tax 
subsidies (both state and federal), DOE 
grants to help projects getting started, 
and other such political measures. But it 
seems clear that these factors will contin- 
ue to be felt, and the oil industry has de- 
cided to get in on the benefits. 


ACES revisited 


In February 1977, PS associate editor 
Elaine Smay reported on a novel heating 
and cooling concept being tried in an ex- 
perimental house near Knoxville, Tenn. It 
was called ACES (Annual Cycle Energy 
System), and produced both heating and 
cooling at a bargain rate by making use of 
a heat pump and a huge water reservoir. 
In winter, the heat pump extracted heat 
from the tank of water and used it to grad- 
ually heat the house. That operation also 
turned the water into a giant ice cube. In 
summer, the pump worked the other way, 
pumping heat from the house into the ice 
cube, which then melted. The advantage 
is that the heat pump is always operating 
under extremely favorable conditions. 

Sounds great in theory, but does it 
work? Oak Ridge National Laboratory, 
operator of the house, has just published 
the results of a full year's operation. The 
ACES house used less than half as much 
energy as a similar control house nearby 
that used electric resistance heating and 
standard air conditioning. In addition, 
peak demand was reduced sharply, from 
11.7t03.1 kW in the winter and from 4.1 to 
0.7 kW in the summer. The annual coeffi- 
cient of performance for the ACES house 
was 2.78, opposed to 1.13 for the conven- 
tional dwelling. 


Wy Oré- 


Editor-in-Chief 
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New-technology 
monster Transports 


will dwarf today's jumbo jets 


By BEN KOCIVAR 


Seated in the cockpit of Pan Ameri- 
can's new Lockheed L-1011-500 Tri- 
star, Icould look out over the 164-foot- 
long wings and see huge Boeing 747's 
and McDonnell Douglas DC-10's trun- 
dling along the runways of New 
York's JFK International Airport. 
Despite the many trips I've made in 
them, they still seem too big to get air- 
borne. But they do. And even bigger 
flying machines are on the way. 
Today, I was getting a preview of 
new material, design, and gadgetry 
used in the L-1011-500 that could lead 


-to airplanes two, three, even four 


times its size after the 1990's. As you 
can see from the pictures, these idea 
planes are startling departures from 
today's designs. All are products of 
joint Air Force/N ASA/industry inves- 
tigations aimed at giant civil-military 
transports. But just as the Air Force/ 
Lockheed C5-A technology led to to- 
day's jumbo jets, these concepts will 


E VI 


In cockpit of new jumbo Lockheed L-1011- 
500, Pan Am Capt. John Harris briefs au- 
thor Kocivar on advances that may 
presage a new class of flying behemoths. 
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likely lead to super-size passenger 
airliners in the decades to come. 


Is bigger better? 

NASA and military planners think 
so. First, we need to carry bigger, 
bulkier military loads quickly over 
greater distances. And second, bigger 
planes could move more for less mon- 
ey, a critical concern for all users. 

To be efficient, these future behe- 
moths will need to be as light as pos- 
sible. Captain John Harris, Pan Am's 
check pilot for the new Lockheed jum- 
bo, explained some of its innovations 
that point the way. 

"First, nine feet was added to the 
wingspan, giving a higher-aspect-ra- 
tio wing, which gives more lift with 
less drag," he explains. "Normally, 
that would require a beefed-up struc- 
ture, which would add weight. In- 
stead, this jumbo has active controls — 
computer-actuated ailerons. These 
not only control banking, but also 
move in unison, almost continuously, 


Power-augmented ram 


Wing-in-ground-effect concept 


ENGINES TILT FOR TAKEOFF 


EXHAUST AIR 


WATER SURFACE 


to spoil or add lift on the wing tips. 
This cancels any extra aerodynamic 
load on the wing." Result: You don't 
have to beef up the structure. 

Lockheed and others are extending 
the active-control concept to flaps, ele- 
vators, and rudders. They would be 
smaller, lighter, and create less drag. 
Active controls also reduce aerody- 
namic loads on the fuselage, so it too 
can be lighter. 

The L-1011-500 has many parts 
made of composites; they are 25 per- 
cent lighter than metal parts. Future 
monsters would use even more com- 
posites. Less weight and less drag 
mean less power would be required of 
the new, more efficient engines. Less 
fuel would be needed, so range and 
payload could be increased. It's a 
knee-bone-connected-to-the-an- 
kle-bone concept, and its importance 
is magnified by the size of these com- 
ing giants. 

For more on monster transports, 
see the following pages 


SS 


Flat-bed transports could airlift outsize military or civilian cargo. be lashed down, and hauled exposed. A half-cylinder pressur- 
This NASA-sponsored Lockheed-Georgia design has a level ized module could adapt the transport for passenger or freight 
loading surface close to the ground. Tanks, such as the 118,500- operation. Or containerized cargo could be loaded aboard and 
Ib. XMI, or other such cargo could roll on and off. In flight, they'd — covered with a thin cocoon to provide aerodynamic fairing. 


|. — .  Wing-in-ground-effect transports would 
A esL mesa use a phenomenon that occurs when a 
| Е" ~ .= plane flies near the surface: Wings get in- 
creased lift from a cushion of high-pres- 

sure air trapped beneath, and conse- 

quently require less power (see "Ram- 

Wing X-114," PS, Dec. '77). The ground 

effect extends to an altitude equal to 

about half the wingspan. WIGE designs 

usually have stubby (low aspect ratio) 

wings for better low-speed control. 

They're usually seaplanes, since they 

must fly over fairly flat surfaces with 

wing-tip end plates skimming the wave 

tops. These NASALockheed concepts 

(above and left) would use a power-aug- 

mented-ram effect (diagram, left) to short 

en takeoff and landing. Engines would tilt 

up, and exhaust would raise pressure un- 

der wing, Speed would be only 400 mph, 

but payloads could be up to 750,000 Ibs 
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Laminar-flow-control technology would 
reduce drag dramatically by keeping air 
flowing smoothly very close to the surface 
of the wings. Reduced drag increases per- 
formance. Result: greater distance and 
heavier payloads using less fuel. One way 
to achieve laminar flow is to suck in air 
through the skin of the wings. This re- 
quires a perforated or slotted skin (dia- 
gram, right) and a compressor to expel 
the air. It also requires a system of internal 
ducts so that the suction air coming from 
various parts of the wing under different 
pressures can all be handled efficiently. 
The result can be spectacularly reduced 
drag—as much as 10 times less than with 
a conventional turbulent-flow airfoil. 
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Laminar-flow technology is particularly 
attractive for large planes flying long dis- 
tances (more than 10,000 miles) and at 
high altitudes. One such NASA concept 
(above) includes split wing tips to reduce 
vortex drag (see "Wing-Tip Sails—Aero- 
dynamics Takes a Cue From the Birds," 
PS, April '79). The 410-foot-long, high-as- 
pect-ratio (long, thin) wings are supported 
by flying-buttress-like struts from the fu- 
selage. Wings, struts, tail, engine na- 
celles, and wing-tip fuel nacelles are all 
designed for laminar-flow control. The 
long, thin wings and thin struts give this 
plane a lift-to-drag ratio of 48:1, compara- 
ble to very-high-performance sailplanes 
with extremely efficient wings. 


Laminar-flow technology would add 
weight. Production and maintenance 
costs would increase because additional 
care would be required to create and pre- 
serve very smooth, clean surface. But the 
reduced fuel consumption—up to 29 per- 
cent—should more than offset these prob- 
lems. NASA has given high-priority status 
to laminar-flow technology in its Aircraft 
Energy Efficiency program. 


Nuclear power would replace petroleum-derived jet fuel in some 
advance air-transport concepts. A nuclear-powered plane would 
have almost unlimited range and endurance, but it would not 
have enough power to take off and land carrying a big payload. 
One solution: Use an auxiliary power system burning jet fuel for 
these operations. Another: Use the nuclear-powered plane as a 
tug only, as in the Lockheed-Georgia concept, above. Without a 
payload, the nuclear reactor could supply enough power for 
takeoff and landing. The planes to be towed—the size of today's 
giant C-5's—would carry the payload, but would carry only 
enough fuel for takeoff and landing, plus reserves. During cruis- 
ing flight, they would be towed behind the nuclear tug, like huge 
Sliders, and use no fuel. The nuclear-tug design shown here has 
a gross weight of about two million pounds; 40 percent would be 
the reactor. The plane would be a seaplane, and would fly only 
over water. If it were to fly over land, the design would have to 
include protection for the reactor in the event of a crash, entailing 
a heavy weight penalty. The nuclear-powered plane assumes 
advanced nuclear technology. 

Other alternative-energy concepts have been designed by 
Lockheed for NASA. They include planes that would burn liquid 
hydrogen, liquid methane, or jet fuel made from coal. 


‘ 


Spanloaders, with wings 350 to 500 feet 
long, would carry cargo inside the wings. 
McDonnell Douglas (top left) and Boeing 
(left) both have studied this concept. Fully 
loaded, Boeing's flying-wing design 
(shown in front of a 747 for comparison) 
would weigh three million pounds and 
handle a one million-pound payload. 

Such monsters would present a prob- 
lem: Conventional airports do not have 
runways wide enough or strong enough 
to handle them. One solution: special hub 
airports. Smaller aircraft would bring car- 
go to and from conventional airports to 
meet the monsters at regional hubs. 

Another possible solution: air-cushion 
landing gears. These have already been 
proved in flight tests with small amphibi- 
ans and medium-size cargo transports. 
The air cushion is a large pocket of high- 
pressure air under the plane, contained in 
a 'trunk" made of some flexible material 
When landing or taxiing, air is blown into 
the trunk, forming a lubricating film so 
that there is very little ground friction 
With the weight of the plane thus distrib- 
uted over a large area, it could land on 
water, snow, or soft ground, or land on 
water and taxi onto a runway of standard 
strength, as shown (far left). Air pressure 
is maintained by bleeding air from the en- 
gine or a separate on-board fan. The flex 
ible trunk looks like an open-bottom inflat- 
able life raft! When not needed, it would 
be retracted to fit snugly under the fuse: 
lage. The air cushion would replace con- 
ventional landing devices—wheel gears, 
floats, or skis. 


Multibody aircraft, with two or three fuselage sections, would 
have many structural benefits of the giant spanloaders, but 
would not require extrawide runways, and thus could land at 
existing airports. A multibody plane would probably cost more 
than spanloaders per ton-mile of freight carried, but enough 
money might be saved by using today's airports to make up the 
difference. The photo above and our cover painting show two 
variations of the multibody concept being considered by Lock- 
heed and NASA. The design above has two fuselages attached to 
a single wing. Six turbine engines are mounted on top of the 
wing. The tribody concept shown in the cover painting looks like 
two Lockheed L-1011 Tristars joined at the tails and flanking a 
large center wing/cargo section. It has engines іп the tails as well 
as under the wings. This tribody design would weigh 112 million 
pounds and carry a payload of 441,000 pounds. Half would go in 
the center fuselage and 25 percent in each outboard fuselage. 

Roy Lange, manager of Lockheed-Georgia Company's Ad- 
vanced Concepts Department, points out an additional advan- 
tage of the multibody concept compared with a single large fuse- 
lage: Loading and unloading could be done faster. Only limited 
studies have been done of these two designs, but several twin- 
body airplanes have flown in the past. 
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Most houses are full of 
cracks that let in too much 
of the outdoors. But some 
may be too tight 


By V. ELAINE SMAY 


You've insulated to the hilt and aimed 
your caulking gun at every crack. 
You've weatherstripped around win- 
dows and doors—and even replaced 
some leaky double-hung windows 
with triple-glazed casement types. 
You've built vestibules at entries. No 
astronomical fuel bills this winter. 

But reducing one problem may have 
worsened others. As we make houses 
tighter, more homes may be traps for 
moisture and worse — pollution. 

"We don't really know how wide- 
spread the problem is," says Peter 
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Cleary of Lawrence Berkeley Labora- 
tory, where a number of Department 
of Energy-sponsored studies are going 
on. "Not enough houses have been 
monitored and no standards exist. Too 
often, health complaints are dis- 
missed as psychosomatic." 

But they may be real. Pollution lev- 
els in many homes are considerably 
above existing standards for outdoor 
air, some studies show. Tight houses 
are especially vulnerable, but even 
some with standard ventilation rates 
have been found to be polluted. 

Solutions to the major problems 
are suggested in the article that 
starts on the next page. The problems 
include: 

Excess moisture in winter. In a 
leaky house, moist air from cooking, 
bathing, and human occupancy filters 
out and is replaced by cool, dry air 


Plugging all those 
heat leaks can cause 


зоте 
pollution 


that, when heated, has an increased 
capacity to hold moisture. Result: the 
relative humidity of the Sahara. But 
water vapor released in a tight house 
is trapped there. It can help break 
down building materials and reduce 
the effectiveness of insulation. Cer- 
tain spores and bacteria thrive in high 
humidity, so illness may increase. 

Formaldehyde. A large number of 
products, including particleboard, 
chipboard, and urea-formaldehyde 
foam insulation, can emit formalde- 
hyde gas. It is also a byproduct of com- 
bustion. | 

Most people can detect the odor be- 
low one part per million. Concentra- 
tions of only half that can trigger 
swelling of mucous membranes. High- 
er levels can cause coughing, constric- 
tion of the chest, and a feeling of pres 
sure in the head. 


Nitrogen oxides and carbon monox- 
ide. In a kitchen-size test chamber at 
LBL, pollution sleuths ran the oven of 
a gas range at 350 degrees F for an 
hour and measured the emissions at 
various ventilation rates. Excessive 
concentrations of carbon monoxide oc- 
curred at low ventilation rates, but 
not when the fan was speeded up. 

That same test oven produced ex- 
cessive NO, levels at moderate venti- 
lation rates. Field investigators have 
found concentrations above the rec- 
ommended one-hour exposure stan- 
dard for outdoor air in kitchens with 
gas ranges but without vented range- 
hood fans (or where they weren't used). 

Carbon monoxide can cause head- 
aches and dizziness at lower concen- 
trations; nausea, vomiting, asphyxia- 
tion, and death at higher levels. 

NO, increases the risk of respirato- 
ry problems. In England, a recent 
study found more such problems in 
children who lived in homes with gas 
ranges than in kids whose moms 
cooked electrically. 

Radon. Radon-222, a radioactive 
gas, is a decay product of radium-226, 
a trace element in most rocks and soil. 
It can enter the house through base- 
ments, slabs, and crawl spaces. In- 
doors, radon may emanate from con- 
crete, brick, and other building 
materials. It is also found in ground 
water, natural gas, and LPG. 

Radon's daughters (decay products) 
attach to particulates in the air and 
can enter your lungs. Many homes 
have measurable levels of radon. At 
low levels it probably causes no prob- 
lems. But what happens in a tight 
house? No one knows for sure. And in 
areas with high levels of background 
radiation, radon concentrations may 
be high in a normally leaky house, 
too. Elevated levels of any radioactive 
substance are to be avoided, since at 
some undetermined level they can 
probably cause cancer. 

Other culprits. Combustion —tobac- 
co smoking and burning wood, coal, 
and other fuels—produces particu- 
lates that can lodge in the lungs. 
Smoking a pack a day can cause con- 
centration above the 24-hour stan- 
dard for outdoor air. 

Organic chemicals, from smoking, 
pesticides, cleaning products, and 
hobby and crafts materials are poten- 
tial pollutants. "We have a list of 35 or 
40 organic chemicals found in indoor 
air," says Cleary. "Some are potential- 
ly harmful, some we know nothing 
about; and we certainly don't know 
their effects in combination with oth- 
er chemicals." 

Such a lack of solid information typ- 
ifies the whole field of indoor air qual- 
ity. But now, at least, we've begun to 
look at the problem. H: 


Blow out 


stale air but 


save | 
the heat 


Heat exchangers you 
buy or build can do 
the job—in tight houses 


By A. J. HAND 


So you suspect your house of being 
polluted. Maybe you live in an area 
known to have high levels of radia- 
tion, or your house is so tight you have 
problems with excess humidity. May- 
be you smell formaldehyde, or your 
family has a lot of colds. What should 
you do? 

The solution that can deal most ef- 
fectively with the widest range of in- 
door pollutants is to ventilate your 
house with a fan and get rid of the pol- 
lutants before they accumulate. But 
heating all that cold, fresh air can eat 
up a lot of fuel and money—ex- 
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Lossnay heat exchanger from Mitsubishi 
has tiny air passages—only 0.06 in. In cold 


actly the kind of waste you sought 
to avoid by tightening your house. 

But there is a device that lets you 
ventilate a tight house and save the 
heat: It's called an air-to-air heat ex- 
changer. It transfers heat from your 
warm exhaust air to the cold air com- 
ing in. A fan feeds the air through a 
heat-exchange core—closely spaced, 
alternating intake and exhaust pas- 
sages. Usually the fan draws stale, 
warm air out of the house through the 
exhaust passages. Meanwhile, cold 
outdoor air is drawn in through the 
intake passages, picking up heat from 
the air going out. The system is useful 
during the air-conditioning season, 
too: Incoming hot air is precooled by 
outgoing cool air. 


Getting checked out 


Before you take any action, you'll 
Continued 
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weather, frost may build up. it was de- 
signed to work with air conditioners. 
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Atlanta, Ga. 


Minneapolis, Minn 


Lawrence Berkeley Labs determined how 
much money a heat exchanger might 
save per heating season for a house in 
four cities. The LBL study found the heat- 
ing cost for a house with 1800 sq. ft. of 
floor space, double-glazed windows, R-38 
ceilings, R-19 walls, and a natural infiltra- 
tion rate of 0.75 air change per hour (ach). 


This was then compared with the cost of 
heating the same house tightened to 0.2 
ach, and vented through a 75 percent-effi- 
cient heat exchanger at two different 
rates. These rates, 0.5 and 0.75 ach, in- 


clude the 0.2-ach natural infiltration. Gas . 


and oil furnaces are assumed to be 70 per- | 
cent efficient; electric, 100 percent. 


You can make your own heat exchanger 
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Besant exchanger is made of a 4x8 ply- 
wood sheet, polyethylene film, galva- 
nized nails. Laminations separate layers 
of polyethylene (37 in all) by inch. Vari- 
able-speed fan (150 cfm), ductwork, two- 
inch rigid fiberglass insulation are left out 


want to confirm that your house is in- 
deed polluted. Peter Cleary of Law- 
rence Berkeley Labs advises: "Con- 
tact the county health department in 
a large metropolitan area or the state 
public health department in less pop- 
ulated areas. If you think your prob- 
lem may be radon, contact your local 
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for clarity. Moisture will condense on 
polyethylene and drip into drain pan be- 
low. In cold weather, frost will form. To 
defrost, rotate three dampers to send ex- 
haust air in other direction. Alternative: 
solar preheater shown on next page. 


environmental protection agency. If 
you think the pollution comes from a 
consumer product, notify the U.S. 
Consumer Product Safety Commis- 
sion. It's possible you'll get the run- 
around," Cleary cautions. "These 
agencies have had so few complaints 
so far that they may not know which 
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agency 1s responsible for which com- 
plaints.” 

But with persistence, one of these 
agencies—possibly with the help of 
others —will inspect your home and ei- 
ther confirm or deny your suspi- 
cions. 

(Commercially available gas-leak 
detectors [see "Gas Sniffers," this is- 
sue], designed to detect the presence of 
propane and natural gas, can also 
alert you to the buildup of fumes from 
solvents and paints. They may even 
detect excessive concentrations of car- 
bon monoxide. They are not UL-ap- 
proved for these purposes, however.) 

If your fears of pollution are con- 
firmed, you then face another prob- 
lem: How much ventilation do you 
need to clear the air? "That can vary 
considerably from house to house," 
says Gary Roseme of LBL, "depending 
on the strength of the source of pollu- 
tion." But field tests done by LBL may 
offer some reasonable guidance. 

A standard measure of infiltration 
(or ventilation) rates is the air change 
per hour (ach). One ach means that a 
quantity of air equal to the total vol- 
ume of your house leaks in—or is 
drawn in—each hour. "In houses 
where we have measured less than 
one-half ach, we have found pollut- 
ants," reports Roseme. "When we in- 
creased the ventilation rate to one 
ach, we have been able to reduce the 
concentration to acceptable levels." 


Home heat exchangers 


Ventilation systems with heat ex- 
changers have been used in commer- 
cial buildings for years, but the idea of 
using them in homes is so new in this 
country that, as I write this, there are 
very few available of the size, price, 
and performance suitable for home 
use. 

According to the Ошен» of Sas- 
katchewan's R. W. Besant, a designer 
of heat exchangers, "You need a unit 
that costs under $500 installed or it 
won't pay." 

According to my research, there are 
three possibilities below that price: 

9 A do-it-yourself design developed 
by Besant. It's also available ready- 
made from D. C. Heat Exchangers in 
Saskatoon, Sask., for around $425. 

9 A Japanese import, the $250 
Lossnay, by Mitsubishi. 

e The Z-Duct, being developed by 
Des Champs Labs in New Jersey. 

Each of these heat exchangers has 
its problems, however. The Lossnay 
has very narrow air passages that 
can frost up and clog in cold weather. 
Besant has tested it and says, “It’s not 
really built for a difficult environ- 
ment." And Roseme, who is LBL's 
heat-exchanger specialist, has ques- 
tions about the Lossnay’s permeable- 


paper exchange surfaces: "In a very 
cold climate with a tight house and 
very high indoor moisture levels, 
you'd be bringing that moisture right 
back in. Also, there is the question of 
whether the water-soluble pollutants 
would come back." 

Eugene Leger, designer of the "Dou- 
ble-Wall House" (this issue) in north- 
ern Massachusetts, used the Lossnay 
last winter from December on, howev- 
er, and reports that no frosting oc- 
curred. He also mentions a bonus fea- 
ture of the Lossnay: "Since the core is 
moisture-permeable, latent heat as 


well as sensible heat can be recov- 
ered." 

The Besant design? Besant himself 
admits that "the polyethylene we use 
as the heat-transfer surface tends to 
be a bit floppy." He's working on a new 
design using rigid plastic. The Besant 
has larger air passages than the Loss- 
nay and can run even when frosted. 
And it can be defrosted with a solar air 
preheater (see drawing below). 

The Des Champs Z-Duct exchanger 
is now at the prototype stage. If and 
when it comes on the market, it could 
be the best of the three. It is made of 


A solar preheater for the DIY heat exchanger 


To avoid frost buildup in winter, the Bes- 
ant heat exchanger can use a small solar 
collector to preheat the intake air. Plans 
for the collector are included when you 


order the heat-exchanger instructions. 
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AIR FLOW THROUGH HEATER 


How much money would it cost you to 
heat all the cold air a power ventilator 
would blow through your home during a 
heating season? Here's a simple formula 
to help you find out: 0.025 x deg. day x 
cfm x fuel price — dollars per season. In 
this formula, deg. day is the degree-day 
rating for your géographical location, cfm 
is the proposed ventilation rate in cubic 
feet per minute (as.fans are rated), and 
fuel price is your cost per 1000 Btu as giv- 
en in the table. 

Here's an example for a home in Boston 
(5634 deg. day) with a ventilation rate of 
140 cfm, and a fuel price of a dollar a gal- 
lon: 0.025 x 5634 x 140 x .01 = 
$197.19. 

This home would spend almost $200 
heating fresh air for ventilation. Would a 
$500 heat exchanger be justified? If the 
house is fairly tight, about 75 percent of 
the intake air might pass through the ex- 
changer. Figure the heat exchanger to 
have an efficiency of 75 percent. Multiply 
the cost per season ($197.19) times the 
amount of air passing through the ex- 
changer (75 percent), times its efficiency 
(also 75 percent). The answer ($110.92) is 
the amount the exchanger could save. 
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aluminum and designed for cold cli- 
mates. 

By early winter, LBL will have com- 
pleted its tests on these three heat ex- 
changers and some others that are 
more expensive. For a report on the re- 
sults, contact the National Technical 
Information Service (address below). 


How well do they work? 


Aside from design problems, there's 
disagreement as to the effectiveness of 
any heat exchanger in a nontight 
house. There's no guarantee that the 
intake air will pass through the ex- 
changer. Some of it will, of course, but 
some won't. The rest will just enter as 
usual, around windows and doors, 
through cracks, and down the chim- 
ney. The looser the house, the lower 
the percentage of air passing through 
the heat exchanger. 

According to Besant, "Most homes 
leak at such a rate that no heat ex- 
changer is justifiable." Besant feels 
that any home being fitted with a heat 
exchanger should have vestibule en- 
trances with two doors; sealed, case- 
ment, or awning windows (no double- 
hung windows); a complete vapor bar- 
rier in walls, floors, and ceilings; and 
provisions to isolate combustion air 
from the rest of the house. 

How many homes in the U.S. could 
benefit from a heat exchanger? Fulton 
Cooke of Flakt Products, an importer 


of commercial heat exchangers from 


Sweden, says, "I would doubt if it were 
more than !Aoo of one percent." 

"I don't agree," says Roseme. "Sure, 
there aren't a lot of very tight houses 
where these could be best applied, but 
there are a fairly large number—even 
though they aren't that tight —where 
pollution levels are high enough that 
running some air through would 
make sense, and using a heat ex- 
changer could recover some of the heat." 

All considered, mechanical ventila- 
tion seems to be the best approach to 
fighting indoor air pollution. Besant 
sums it up this way: "The answer lies 
in ventilating actively by fans. 
Whether one puts that air through a 
heat exchanger or not depends on eco- 
nomics.” (See the box at left to calcu- 
late the economics for your home.) 


Other control methods 


There may be alternative ways to 
avoid certain pollution problems and 
still save the heat. I talked with Dick 
Jewell, a Weyerhaeuser chemist who 
is working on the problem of formal- 
dehyde emissions from plywood and 
particleboard. "If your problem is par- 
ticleboard," he says, "a good shellac 
will help. Plywood paneling can be 
tougher, because if you put a sealer on 
it, you may change its appearance— 

[Continued on page 162) 
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Gas sniffers 
detect explosive 
gases in your home 


By SANDI DOUGHTON 
PHOTOS BY JOHN KEATING 


On a chilly Montana morning, my 
cousin Howard and his wife Eileen 
crawled out of bed, starting what they 
thought would be an ordinary day. Ei- 
leen stumbled sleepily to put on the 
teapot. She struck a match to light 
the stove, and the air exploded into 
flames. 

It was a common nightmare come 
true. While they slept, propane gas 
had silently seeped from a corroded 
pipe in the utility room, forming a 
deadly, invisible pool throughout the 
house. A lighted match—and the 
house was gone. (Amazingly, Howard 
and Eileen survived.) 

That was 15 years ago, when your 
nose was your only protection against 
such gas leaks. Recently, another line 
of defense—the residential gas detec- 
tor—has appeared on the market. De- 
signed to sense natural or propane gas 
and sound an alarm if concentrations 
reach a dangerous level, the device 
promises protection even when you're 
asleep. 

But does it really protect? And how 
necessary is it? With Howard and Ei- 
leen in mind, I sought the answers. 

Home gas leaks are a major cause of 
life and property loss, according to 
Charles Zimmerman of the National 
Fire Protection Assn. "From 1974 to 
1978, in one- and two-family dwell- 
ings alone, 509 people lost their lives 
and 294 were injured in fires caused 
by fuel-gas ignition," he said. "And 
property damage came to over six mil- 
lion dollars," he added. "This record 
clearly shows the need for residential 
gas-detection systems." 

Home gas detectors are the off- 
spring of sophisticated industrial de- 
tection devices that have replaced the 
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Electronic sentinels: These plug-in gas 
detectors shriek an alarm before a pro- 
pane or natural-gas leak can spill out ex- 
plosive concentrations of gas. Detectors 


caged canary. These plug-in, solid- 
state units all work on the same prin- 
ciple (see diagram). The detectors are 
sensitive to any combustible hydro- 
carbon gas. That includes carbon 
monoxide, as well as the vapors from 
volatile liquids such as cleaning flu- 
ids, solvents, and paints. But Under- 
writers Laboratories only tests detec- 
tors for sensitivity to propane (LP) 
and methane (natural gas). 


are most effective when mounted near 
main gas lines. Since natural gas rises, 
but propane pools at floor level, detector 
position depends on gas used in house. 


UL's sensitivity standard is 25 per- 
cent of the lower explosive limit —hat 
is, the weakest gas/air mixture that 
will burn. (Asphyxiation isn't a prob- 
lem until well above this limit.) 

"Over many, many years of indus- 
trial experience, it was found that 
even if the detector is not very close to 
the leak, a warning at 25 percent of 
the lower explosive limit is sufficient 
to spot the leak before it gets very dan- 


=Й 


gerous," UL's Pete Schram told me. "If 
you have an alarm that's always going 
off when there's no danger, people are 
going to pull the plug and forget about 
it. Then it's no protection." He sum- 
marized: "The 25 percent sensitivity 
strikes a balance between a detector 
that will go off when there's potential 
risk and one that will sound when 
there's no risk at all." 


Sensitive sniffers 


This sensitivity corresponds to 
about 12,500 parts per million of nat- 
ural gas or 5500 parts per million of 
propane. Some manufacturers set 
their detectors to an even greater sen- 
sitivity than UL requires—sometimes 
as low as 12.5 percent of the explosive 
level. 

Even at standard sensitivity, false 
alarms may sound if the detector is 
close enough to the offending source. 

"If you're cleaning your windows 
with ammonia, or cooking with wine, 
the alarms may ро off,” said 
Schram. 

That's why all manufacturers sug- 
gest installing the detector in the fur- 
nace room. According to a spokesman 
for Craft Home Products, "This re- 
duces false alarms, which can be a big 
problem in the kitchen area, and also 
concentrates your protection where 
the gas is. The biggest potential for a 
leak is where the gas comes into your 
home, which is also where most appli- 
ances are usually concentrated —the 
furnace, water heater, dryer." 

Even in the basement, a false alarm 
may sound if you use strong solvents 
or paint thinners too close to the de- 
tector. But, as at least two manufac- 
turers note, using such flammable liq- 
uids can also cause a buildup of poten- 
tially explosive gases. 


CO alert? 


Also, though no manufacturer ad- 
vertises this, the detectors might pro- 
tect against lethal levels of carbon 
monoxide. CO is dangerous to health 
at 50 parts per million—a level too low 
for these detectors to sense. But when 
CO is present at 4000 parts per mil- 
lion for more than a half hour, it's le- 
thal (though not explosive). If the CO 
source is close to the detector, it might 
trigger the alarm. As one manufactur- 
er told me: "Ifthe alarm sounded and I 
couldn't see or smell anything, I'd 
think it might be CO." 

But what are the odds you'll hear an 
alarm in the basement if you're snor- 
ing on the third floor? "Depends on 
the house," said Schram. "Eighty-five 
decibels is the UL spec, and believe 
me, that's loud. My house is big and 
old, three floors, but I can hear my 
alarm at the other end of the house 
with closed doors and heavy carpeting 


Gas-sensing element is housed in small 
circular unit mounted at top left inside 
each detector case shown. Electronic cir- 
cuit transmits sensor signal to horns, 
which can be either air-sealed mechanical 


HEATER 


A low-voltage coil, embedded in a semi- 
conductor, heats it slightly, charging it. 
Molecules of flammable gas are attracted 
to the charged element, adsorbing to its 


in between. I suppose if you had a 
huge house with a lot of insulation, 
hearing the alarm could be a prob- 
lem.” 

At least two manufacturers, Craft 
Home Products and BRK, have alarm 
relay setups for their detectors that 
will actuate a second horn—in the 
bedroom, for example. 

If you install a gas detector, be sure 
you know what to do when it starts 
screaming. All manufacturers supply 
trouble-shooting checklists to help 
you find the leak—or to help you de- 
termine the cause of a false alarm. 


buzzers or solid-state, non-sparking 
types. To make sure an unheeded buzzer 
won't trigger an explosion with a stray 
spark, UL tests all detectors in a sealed 
chamber filled with a gas/air mix. 


SOLID-STATE 
SENSING ELEMENT 


VARI ABLE = 
RESISTANCE 
OUT PUT 


FLAME SCREEN 


surface and decreasing the semiconduc- 
tors resistance. А solid-state switch 
senses the electrical change and actuates 
alarm. Flame screen is a heat container. 


Who needs a gas detector? “It’s hard 
to say what type of house needs one 
most,” said Schram. “Small houses, 
big houses, mobile homes, even apart- 
ments could all be protected. I'd say a 
gas detector is good for any family 
that wants to increase its chances of 
surviving a gas leak.” Gs) 


WHO MAKES THEM 


Craft Home Products Inc., 1237 Central Ave., Albany NY 
12205 (Gas Sentry, $40); Dayton Electric Mfg. Co., 5959 
Howard St., Chicago IL 60648 (Gas Detector, $40); Moti- 
fier Co., 560 Alaska Ave.. Torrance СА 90503 (Gas Alarm, 
$35); Pittway Corp., 780 McClure Ave., Aurora IL 60504 
(First Alert, $55); Sears Roebuck and Co., Sears Tower, 
Chicago IL 60684 (Gas Alarm, $29). 


OCTOBER 1980-1 


Battery-savi 
flywheel 


gives electric car 
freeway zip 


Flywheel power 
overcomes some major 
drawbacks to make the 
electric car more practical 


By SUSAN RENNER-SMITH 


"I wish you could see it with all the 
upholstery in,” said Beb Rowlett with 
regret. "It's really kind of pretty.” 

We were standing next to a sleek 
two-door compact with its interior 
torn apart. The car's rear seat was on 
the concrete floor of the lab at Garrett- 
AiResearch Manufacturing Co.'s 
plant in Torrance, Calif. A double row 
of circuit boards was crammed into 
the space where the seat back should 
be. White cables snaked along the 
floor where the transmission hump 
belonged. 

"Those are the power electronics," 
said Rowlett, electric vehicle program 
manager, waving at the circuit boards. 
"The batteries are in an underbody 
tray just below those cables. And the 


control electronics are up front here," 
he said, opening the hood. 

Instead of an engine, a couple of 
black boxes rested between foam- 
filled humps of fiberglass, part of the 
car's crash-protection system. 

"We're tuning the car up for the Elec- 
tric Vehicle Exposition in St. Louis," 
Rowlett explained as he detoured 
around a test bench backed up to the 
open door. "Here's the flywheel." He 
pointed under the rear of the car, and I 
couldn't resist crouching down to see 
the first advanced fiber-composite fly- 
wheel that's made it out of the test lab 
[PS, Jan.]. 

Peering up at the car's chassis, I 
saw a flywheel-shaped steel case, 
about the size of a spare tire, and two 
smaller cylinders, all mounted just aft 
of the axle. It was hard to believe this 
compact installation contained not 
only the flywheel but also the two mo- 
tor-generators and a transmission. 

Thanks to the flywheel power sys- 
tem, Rowlett claims, this car—alone 
among the electric vehicles displayed 
at this year's Electric Vehicle Exposi- 


25,000] 100g EET TEE FT TTF ETT 
20,000 a0 E RU a —- ів T — = = x NETS + - be =: or А 
= a | | | FLYWHEEL SPEED (RPM) | < 
= | | | | | t: 
= = | | | E 
© 15.000-] © 60) : | + د‎ | se ا‎ JL 4 

ы ээ Я 
ba 2 VEHICLE SPEED (MPH) c 
а. = = 
un m =” | | A | 
Е > | BATTERY CURRENT (AMPS) ы 
М) 10,000- ш 40 — | i bc H j — = + d | Р ШЕ аг 
= Б | \/ | | | ад 
2 | y TT "TUN NE 
m > l | А A | | а 750 
5000-] 20 j —-—— ی‎ À Í A | Ai. e 
Д | | i | 2 
0 0 = ELI П. 
0 100 200 300 400 500 600 700 800 300 1000 1100 1200 1300 1400 

TIME (SEC) 


Punishing power demands of the Urban 
Driving Cycle don't abuse this electric 
car's battery. It gives a steady current 
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while the flywheel supplies power to pro- 
pel car from dead stop. Slowed-down fly- 


wheel speeds up when car brakes. 


tion—could be a practical electric car 
for commuters. 

"We've achieved something here 
that lets the car keep up in today's 
traffic," said Rowlett. "That's a com- 
patibility that no other electric car 
has or has ever had." 

Electric cars have been around 
since the beginning of the automotive 
age. But cheap Model T's and cheap 
gasoline drove electrics off the mar- 
ket. They were too slow, and their 
range too limited. 

Today's escalating gas prices, com- 
bined with an increasing desire for in- 
dependence from overseas oil produc- 
ers, have prompted a new look at elec- 
tric cars. And they still look too pokey 
and limited. 

“The problem is pretty near funda- 
mental,” Rowlett told me. “Batteries 
just aren't good enough to provide the 
acceleration and range today’s driver 
is used to.” 

We left the lab and strolled across 
the lawn to the engineering offices. 

“But with the flywheel, we get a car 
that’s acceptable to today’s driver,” he 
continued. “The flywheel gives it ac- 
celeration and start-stop capabilities, 
a reasonable city-driving range, anda 
good chance at a multiyear life for the 
battery pack.” 

Along with the flywheel, the DOE- 
sponsored car has a unique continu- 
ously variable transmission, an ad- 
vanced lead-acid battery pack, and 
the first all-fiberglass chassis to meet 
federal safety regulations. 


Battery abuse 


We entered a small conference room 
equipped with overhead projector and 
screen. Rowlett flipped through a pile 
of transparencies, selected one, and 
turned on the projector. A chart ap- 
peared on the screen. Its spiky lines 

Continued 
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Rear-mounted flywheel and twin motors 
are shown in cutaway. Power electronics 
inside rear seat feed battery current to 
motors on command of a computer con- 
troller (not shown) under hood. Pull-out 
battery tray holds 18 advanced, six-volt, 
lead-acid batteries that recharge in about 
four hours on a 220-V, 50-amp circuit. Be- 
cause flywheel reduces load on batteries, 
the car's range doesn't vary with speed. 
Nor does voltage drop suddenly; so dash- 
mounted voltmeter serves as fuel gauge. 


Deliberately destroyed flywheel failed at 
25,000 rpm when air was let into the hous- 
ing as a test. (Vacuum leakage would be 
the most likely cause of flywheel failure.) 
Friction heated up the flywheel filaments, 
and some outer rims shredded. Most of 
this fluff got wedged between flywheel 
and housing, forming a brake shoe that 
halted wheel in under two seconds 
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showed battery currents needed to ac- 
celerate the car to the various speeds 
required by the Federal Urban Driv- 
ing Schedule. This is the performance 
test the government uses to calculate 
both emissions and mileage of all new 
cars. Though the test is usually run on 
a dynamometer, the schedule is based 
on a 23-minute, 7.5-mile drive through 
downtown Los Angeles. It has 20 stops 
and starts and a stretch of freeway. 
Rowlett's finger zigzagged from 
peak to peak on the chart as he point- 
ed out the steep currents needed to get 
the car going after each stop. Even at 


lower speeds, the spiky lines regis- 
tered between 240 and 520 amps. 
When the car hit the highway, the 
line soared to above 600 amps. 

In fact, the chart is slightly inaccu- 
rate, he noted. A standard, 100-volt 
electric-car battery system couldn't 
even put out the 600 amps needed for 
highway driving—at least not more 
than once or twice. "Currents needed 
to start the car up from a dead stop 
actually abuse the battery," he said. 

Batteries are not only limited in the 
amount of energy they can store— 
they're also very sensitive to the way 
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that energy is extracted. Batteries 
function best when energy is drawn 
off steadily at fairly low current lev- 
els. High current demands quickly 
discharge a battery —and drastically 
limit its lifetime. Yet it's impossible to 
drive in urban traffic without con- 
stantly demanding surges of power to 
accelerate the car. 

Rowlett picked up another trans- 
parency. "Look what happens when 
you add a flywheel to the power sys- 
tem." Now the battery-current line 
was almost flat, and hovered just be- 
low the 60-amp mark no matter what 
the car's speed. 

Rowlett explained that the flywheel 
puts out power for acceleration, level- 
ing the load on the battery so it can 
produce a steady current. 

I asked for performance stats, and 
he selected another chart, but warned, 
"We've ignored the jackrabbit starts. 
No reasonable driving cycle requires 
that you go from zero to 60 mph in 10 
seconds. You need midrange accelera- 
tion to pass or start up at a light with- 


[Continued on page 160) 


Tucked under the trunk, the flywheel 
power unit mounts to the rear of the axle 
(left). The rotating shafts of the flywheel 
and the twin motor-generators (below, 
left) are mechanically linked through the 
planetary gear set. The flywheel connects 
to the sun gear; Motor Ato the ring gear; 
and Motor B through an idler gear, to the 
carrier gear that's spun by the planet 
gears. Together these elements act as an 
infinitely variable transmission providing 
both electrical and mechanical power to 
the chain drive. The computer controller 
monitors rotating speeds and driver com- 
mands. Then it electrically switches mo- 
tor-generator fields as required by the dif- 
ferent driving modes. To first spin up the 
flywheel, Motor A, powered by battery or 
house current, spins the ring gear, which 
transmits power through the freewheel- 
ing planet gears to the sun gear. The car- 
rier gear is held still by the inertia of Motor 
B. To start the car, Motor A is switched toa 
generator. Now it draws power from the 
flywheel to run Motor B, which runs the 
wheels via the idler gear. With the idler 
spinning, the carrier gear is unlocked, 
freeing the planet gears to rotate around 
the ring gear. They tap shaft power from 
the flywheel to spin the carrier gear. 
which transmits this power directly to the 
wheels for a mechanical assist. A steady 
flow of battery current also helps Motor В 
run the car, except when acceleration is 
demanded. Then the battery cuts out. This 
forces the flywheel to supply all the 
torque needed, and protects the battery 
from killing current demands. It also 
slows the flywheel. So once the car 
reaches cruising speed, Motor B runs the 
wheels alone, using battery current. Mo- 
tor A also taps some battery current to re- 
spin the flywheel. The flywheel gets its 
major boost during braking when power 
flows backward—from the car's wheels, 
through Motor B acting as a generator, to 
Motor A, which respins the flywheel. 


Breaking the ó0-mph 
barrier with 


man- 


powered 


racers 


By JIM SCHEFTER 


It’s early morning at Ontario Motor 
Speedway. The vehicles are getting 
last-minute adjustments at the edge 
of the infield. Directly in front of the 
yawning grandstand, technicians 
complete their check of the 200-meter 
time trap and give the thumbs-up 
sign. One or two of the racers frown at 
the cloudless sky, knowing that the 
coming hot sun will encourage dry 
winds to spring up. Some drivers hur- 
ry to get their runs made before the 
inevitable breezes. 

"Watch it!” barks an official. "Vehi- 
cle on the track!” 

I look down toward the slightly 
banked number-three turn. There's 
no sign of motion, but then I hear it. 

Swish-swish, grind, clunk. Swish- 
swish, grind, clunk. 

It’s the sound of sprocket and chain, 
the sound of gears changing, the 
sound of a wobbly fairing not quite 
stable enough to be silent as it wavers 
against aluminum tubing. 

Now I see it, gliding long and low 
toward me. With a wiggle and a bump, 
the strange vehicle scoots by at all of 
30 miles an hour. The prone driver, 
blurred under his fishbowl covering, 
looks casually at ease, though his legs 
pump like horizontal pistons. 

It was an amazing sight, the first of 
many during the sixth International 
Human Powered Speed Champion- 
ships. More than 50 vehicles were en- 
tered and, despite the fact that they 
ran on a track called a motor speed- 
way, not one had a motor. Some didn't 
even have speed. 

The race is an annual event spon- 
sored by the International Human 
Powered Speed Vehicle Assn. Its pur- 
pose is to demonstrate progress in im- 
proving no-motor vehicles. The rules 


of the race prohibit stored energy of 
any kind—other than human muscle. 
There are no motors, no springs, no 
flywheels, no power-assisted drives. 
Drafting—racing in the low-drag 
space behind a high-powered car with 
a wind shield—is also outlawed. 

Beyond those few restrictions, the 
field is wide open for innovation. The 
result in 1980 was a swarm of entries 
ranging from lightweight transparent 
fairings draped over standard 10- 
speed bicycles to precisely engineered 
high-speed racing shells that broke 
and rebroke the records. 

The big winners were a pair of vehi- 
cles—it's tempting to call them cars— 
designed and built by Al Voigt, an en- 
gineer for General Dynamics, in his 
Anaheim, Calif., garage. 

Voigt's vehicles, each called Vector, 
are nearly identical, except in size. 
One carries two riders; the other is a 
single. The tandem version placed 
first in every event for multiple-rider 
vehicles. The single-rider version 
nearly did the same. 

The key to high speed in a vehicle 
powered only by the muscle of its rid- 
ers is not in the drive train, Voigt told 
me. "We get speed by overcoming at- 
mospheric drag," he said, patting the 
sleek shell of his Vector. "These are 
the lowest-drag vehicles in the race; 
maybe the lowest-drag, most efficient 
vehicles ever built." 


Shattering records 


The two-day annual championship 
has three events, with single-rider 
and multiple-rider categories in each. 
The 200-meter time trial comes first 
each day so that high-speed runs are 
completed before the winds arrive. 

Vehicles start as much as 1.5 miles 
back, accelerating into the speed trap. 
Multiple runs are allowed. 


The records began falling early in 
the race. The first went just after 8 
a.m., when White Lightning, a two- 
man racer designed and built by engi- 
neering students at California's Nor- 
thrup University, swept around the 
far turn and headed down the 
straightaway. Powered by the fiercely 
driving legs of Butch Stinton and Jan 
Russell, the smooth, wind-tunnel- 
tested racer accelerated into the speed 
trap. 

“They're going to do it!” an official 
shouted as White Lightning flashed 
through the trap and rounded the next 
curve. 

“60.01,” the timer called. "They just 
broke 60 mph." 

It was a first, but Vector was yet to 
run. Olympic-class cyclists Dave 
Grylls and Leigh Barczewski powered 
Voigt's vehicle into the trap and hit 
nearly 61 mph. Lightning tried again. 
So did the tandem Vector. And again. 
And again. 

When it was over, Vector easily 
held the record: 62.92 mph. White 
Lightning had reached 61.04. Noth- 
ing else was close. 

In the single-driver category, Vec- 
tor's only close competition came from 
a vehicle designed and built by anoth- 
er General Dynamics engineer, Steve 
Ball of San Diego. Balls vehicle 
lacked Vector's aerodynamic sophisti- 
cation, but nearly made up the differ- 
ence with a push-pull, arms-and-legs 
drive train. 

Still, the honors went to Vector. 
Both Barczewski and Grylls broke 55 
mph, the only singles to do so. Grylls 
hit 55.92 mph on his last run against a 
moderate head wind. Barczewski 
roared into the trap against the stron- 
gest wind of the day, 10 mph, yet took 
the record with 56.66 mph. 

Continued 
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Open canopy reveals Vector's back-to-back "power plant." With the figure-B drive train, rear driver (right) pedals normally. 


Reclining rider pedals giant chain wheel linked to standard fn Transparent fairing cuts air resistance. Ninety percent of drag on 
eed bicycl à ring. it's designed t hit BO m ph hikes speeding Over 25 ry ph omes from air, not from tires. 


Bullet-like, drag-resistant shell hides laid-back driver. Prone po- 
sition lets shoulders add leverage, boosting leg power. 


Strange-looking drive train on number 67 
was adapted by designer to compensate 
for its dropped-nose fairing and the 
cramped position of the rider. 


Voigt had proved his point on aero- 
dynamics and his Vectors were the 
undisputed speed champions. 

"Too many designers do the chassis 
first, then put a body around it," Voigt 
said. "But the technology we're work- 
ing with is mostly aerodynamics, so 
we designed the body first, then the 
chassis, then the drive train." 

Body shape was critical. "We modi- 
fied a standard NACA airfoil by add- 
ing lots of strange camber," Voigt 
said. "It goes from a body of revolution 
on the nose to a wing shape at the 
rear." 

The body looks like a cross between 
a jet-fighter canopy and a bomb. The 
lower part is molded fiberglass and 
the canopy, itself molded to fit 


Sleek racer hugs ground to minimize drag 
from air trapped beneath. Another prob- 
lem: At top speeds, a pebble on the track 
could make trouble for low-slung shell. 


smoothly, is clear Lexan plastic. The 
thing weighs only 51 pounds, includ- 
ing frame and tricycle wheels. It's 9.5 
ft. long and only 32 in. high. The tan- 
dem is simply a stretched version with 
a 35-in.-long insert. 

Voigt also paid careful attention to 
the stationary ground plane—the drag 
factor that hurt virtually all the other 
vehicles. Air tends to become trapped 
and is dragged beneath a moving ve- 
hicle. The added resistance limits 
power and speed. 

“The other entries compensated for 
bottom drag by having extremely low 
ground clearance, a half-inch or so," 
Voigt said. “But it still hurts them. 
The Vectors were designed with un- 
derflow bodies to solve the problem.” 


Lone racer aims to match speed of White Lightning, which 
won $3000 Abbot prize in 1979 for exceeding 55-mph limit. 


The chassis is simple, formed of car- 
bon-steel tubes. The wheels and much 
of Vector's power train are standard 
bicycle parts. Only the single rear 
wheel is powered. In both versions of 
the vehicle, a specially built 100-tooth 
front chain ring was used to increase 
power ratios. 

Legs alone drive the Vectors. Front- 
wheel steering is by cables controlled 
from hip-level handgrips. The steer- 
ing isn't terrific—a few degrees in 
each direction—but enough to get 
around a track or a road-race course. 

Voigt and his team did the Vector 
design without benefit of a wind tun- 
nel. Instead they ran repeated com- 
puter simulations as they honed down 


[Continued on page 163] 
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Solar phones 
Solar-powered radio tele- 
phones will link hundreds of 
remote rural villages in Co- 
lombia. The Sun-dial phones, 
built by Lucas in Great 
Britain, use storage batteries 
charged by a photovoltaic 
panel. Some 2550 units will 
be used in the telephone net- 
work. 


Portable barbecue 


Unfold Schrader's Portable 
Barbecue and you have a 
210-sq.-in. grill for outdoor 
cooking. The 12-Ib. portable 
folds into a briefcase-like 
package 22" by 1' by 1'4'. 
Price: $29.95. Schrader Bar- 
becue, Inc., 1348 Piper Lane, 
Box 2264, Eugene, Ore. 
97402. 


Datsun diesel 
Top fuel economy and quiet- 
er running are major features 


. of the new four-cylinder 


Bluebird diesel engine, says 
Nissan Motor Co. The LD20, 
added to 10 Datsun models 
in Japan, delivers 54 mpg at 
37 mph in a sedan, claims 
Nissan. It goes on sale here 
next spring. 


Smart stitcher 


Memory 7 is the worid's first 
sewing machine that users 
can program with up to sev- 
en stitches, according to the 
maker. A microcomputer 
memorizes original patterns 
and repeats them. Price is 
$1190. New Home Sewing 
Machine Co., 171 Commerce 
Rd., Carlstadt, N.J. 07072. 


Big digger 

It's gigantic; in fact, this 474- 
ton hydraulic shovel is said 
to be the world's largest. The 
rig's clamshell buckets hold 
up to 39 cubic yards for 
open-pit mining. Engine out- 
put is up to 2352 hp. The 
RH300 is made by O&K AG, 
Dortmund, Germany. 
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100-mpg car Pivot wing 
British Leyland's ECV2 test NASA's AD-1 pivot-wing re- 
car, with an aluminum skele- search plane [PS, Oct. '78] 
ton and plastic cladding, was recently flown with its 


weighs just 1300 pounds and wing skewed 45 degrees. 
gets 100 mpg at 30 mph, 63 Two small jet engines (inset) 
mpg at 60 mph. By 1988 (its limit the all-plastic plane to 


sale date), it may have a subsonic speeds. A future su- 
three-cylinder, 1000-cc en- personic transport would 
gine, and electronic-control, conserve fuel and eliminate 
belt-drive transmission. sonic booms on the ground. 


Hang-glider chair 
For cautious adventurers 
who prefer imaginary risk- 
taking to the real thing, the 
Hang Glider is just the ticket. 
It's an arrangement of can- 
vas, rods, and ropes. The 
price is $60. The Hammock 
Way, 900 N. Point St., San 
Francisco, Calif. 94109. 


Pilot goggles 
Night-vision goggles enable 
a fighter pilot to shift instant- 
ly from viewing the black- 
ness below to an illuminated 
cockpit without temporary 
blindness or eye-refocus 
problems. Developed at 
Britain's Royal Aircraft Estab- 
lishment, the goggles have 
special color filters. 


Inflatable frame “memorizes” shapes 


An inflatable space-frame, developed by a British architect, 
“memorizes” the form of complex building shells for duplica- 
tion. Short pneumatic tubes are linked by four- and five-way 
ball joints with hydraulic clamping. The struts of this loose- 
jointed network are inflated; then the structure is hung in- 
verted from near the ceiling. After it has been manipulated to 
the desired shape and joints are locked into position, frame is 
deflated, rolled up, and erected upright at site, then covered 
with elastic fabric and sprayed with foam. After the shell has 
hardened, frame is deflated and peeled off from inside. 
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Pedal puller 


Got strong legs? You can 
haul a 90-Ib. load in this 
35-Ib. fiberglass trailer. Its 
tow bar locks into a bike- 
mounted bracket equipped 
with a flexible bushing. This 
ensures straight, stable tow- 
ing, says Pedley Equipment 
Co. (Shirehill Works, Saffron 
Walden, Essex, England). 


Tough tread 

Track for a supertank, these 
treads are made of a new 
synthetic rubber developed 
by Goodyear for the Army's 
new XM1 tank. The 59-ton 
tank, biggest and fastest yet, 
has a 1500-hp turbine engine 
that hurtles the tank along at 
up to 45 mph—50 percent 
faster than conventional 
tanks. 


Water bug 

You can make a splashy 
landing in this single-seater 
seaplane. It's powered by 
two 5.5-hp modified chain- 
saw engines and cruises at 
about 30 mph, says Sky 
Sports (Route 83, Ellington, 
Conn. 06029). Land version 
can be foot-launched, so no 
FAA license is needed. The 
plane shown is $5085. 
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Mile eater 


With its unique, 50-speed 
transmission, the BioCam 
bike makes long-distance 
rides less tiring, claims Facet 
Cycle (Box 50129, Tulsa, 
Okla. 74150). Pedals power 
vertical arms that push and 
pull on rods. These engage 
chains with sprockets inside 
rear housings (cutaway). 


Plastic tires 


Tougher than rubber, plastic 
tires for tractors resist abra- 
sion and last longer, claims 
Bayer AG (5090 Leverkusen 
Bayerwerk, Germany). The 
experimental tires are made 
with a new type of injection- 
molded polyurethane. The 
plastic could also be used 
for auto tires. 


IN BOATING 


BY SUSAN RENNER-SMITH 
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Mushroom caddy 


No more weeds and mud on 
the foredeck. This simple an- 
chor holder from Garelick Co. 
(644 2nd St., St. Paul Pk., 
Minn. 55071) stows mush- 
room anchors out away from 


the hull. The aluminum bow 


fitting encloses the anchor 
line and locks the anchor in 
either raised or lowered 
position. $2? 
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Breeze checker 

From zephyrs to cyclones, 
the DIC anemometer reports 
wind speeds from one to 
100—on four different scales. 
Flip a switch and the digital 
display shows knots, mph, 
km/h, or misec. Cups fold for 
storage. The six-in.-tall meter 
costs $295. R. A. Simerl, 238 
West St., Annapolis, Md. 
21401. 


Car-top sailboat 

It weighs just 75 Ibs., costs 
$599, including sail. Yet the 
Breezy 12 is not a molded 
plastic boat—it's made of 
hand-laid fiberglass for 
strength and endurance. The 
11'5-ft.-long craft has a 
400-Ib. capacity. Dolphin In- 
dustries, 395 S. Earlham St., 
Orange, Calif. 92669. 
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Safety vest 


A comfortable life jacket will 
be worn more willingly than 
an awkward, bulky one. 
That's the theory behind 
these new Coast Guard-ap- 
proved vests from Atlantis 
Weathergear (Bay St., Sag Har- 
bor, N.Y. 11963). Each nylon 
shell is stuffed with panels of 
lightweight, closed-cell foam. 
Prices: $35 to $40. 


Handy hatch 


A snug hidey-hole for a 
VHF—or whatever you want 
to keep dry—this new hatch 
has a vinyl O-ring sealing its 
seven-by-11-in. opening. The 
ABS plastic hatch also comes 
with a removable cover for 
deck installations. Price is 
$25 from Rabud Inc., 110 N. 
Bryan Rd., Dania, Fla. 33004. 


Quiet hovercraft 


At top speeds of 30 knots, 
the Turbo makes less noise 
than a cruising car, claims 
Light Hovercraft Co. (London 
Rd., E. Grinstead, Sussex, En- 
gland). A new Briggs & Strat- 
ton 18-hp engine and an air- 
foil-shaped fan make for qui- 
eter running. The sporty am- 
phibian costs about $5472. 
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IN TOOLS 


BY PAUL BOLON 


Log lifter 

Log Rest lifts and holds logs 
up to 14 inches in diameter 
off the ground for easier and 
safer cutting. It helps keep 
chain-saw blades from dig- 


vents dangerous kickbacks. 
Price: $35. Maker: Bishop 
Co., Box 387, Bath, Me. 
04530. 


Strainer 

The super-fine stainless-steel 
mesh of Strain It removes 
lint and smallest particles 
from paint, avoids sanding 
and repeated spray painting. 
The screen and plastic body 
shed paint, and clean with a 
solvent rinse, says maker, 
Binks Mfg., 9201 W. Belmont, 
Franklin Park, Ill. 60131. 


Sander 


Air-inflated drum conforms 
to curves and cushions sand- 
ing. Finish almost equals 
hand sanding, claims Sand 
Rite Mfg. (1611 N. Sheffield, 
Chicago, Ill. 60614). The 
drum is hand held, and can 
be driven with drill or com- 
pressor. Smallest unit costs 
$175. Abrasive sleeves are 
available in grits 60—150. 


Pump 

Portable, submersible pump 
moves 210 gal.hr. for 10 
hours, running on dry-cell lan- 
tern batteries, claims its mak- 
er. The unit has a built-in 
strainer to prevent clogging, 
and can run dry safely after 
pump-out is completed. 
Price: $45 from ECG Assoc., 
Box 181, Lexington, Mass. á 
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ging into the ground and pre- 


Drafting board 
Magnets inside the T-Drafter 
automatically align and guide 
your triangle in perfect hori- 
zontal and vertical positions. 
Steel "tapes" secure paper. A 
briefcase-size set costs 
$23.50. Made by Design In- 
strument, Box 1162, Garden 
Grove, Calif. 92642. 


Quick stick 

Need to glue something in a 
hurry? Duro's Super Spray 
Adhesive will bond almost 
any two materials together in 
a few moments, claims the 
manufacturer. It's fast-drying, 
heat and water resistant, and 
won't stain. A 13-oz. can 
costs about $4. 


Safe cord 
Cord Caddy protects house 
wiring, fuses, and you with 
its new 10-amp, time-delay 
ground-fault interrupter 
built into the cord's plug. A 
button in the plug (inset) 
pops out on overloading; 
push it in to reset the break- 
er. The reel-wound, 25-ft. 
cord retails for $29.95. 
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IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Foam sealant 


Polycel One stops air infiltra- 
tion better than caulking be- 
cause, its maker claims, it ex- 
pands to fill voids and won't 
dry out and crack. The maker 
(W.R. Grace, 62 Whittemore, 
Cambridge, Mass. 02140) 
also says that опе 12-02. can 
will seal as many linear feet | 
as 15 tubes of caulking. | 
Ргісе: $7.99. 


| 
Cushioned tub | 
One-inch-thick foam makes | 
this tub ultracomfortable and | 
keeps water hot longer, too. | 
Foam is covered by tough, 
nonslip vinyl with a 10-year | 
warranty. А standard tub | 
costs $875; with whirlpool, 
it's $1560. Made by Soft 
Bathtub Co., Box 81125, 
Seattle, Wash. 98108. 


Filter 


Automatic damper 
Stack Pack closes furnace 
flues automatically when the 
burner stops, keeping heat in 
the boiler or firebox—other- 
wise hot air escapes up the 
chimney. In an oil-fired sys- 
tem the damper closes after 
a three-minute delay to clear 
| oil odors; there is no closing 
| delay on gas furnaces. 
Damper will reduce fuel bills 
by 15 percent in most instal- 
lations, but may produce 
higher savings, depending on 
your system, claims Flair 
Mfg., 600 Old Willets Path, 
Hauppauge, N.Y. 11787. 
Units installed by heating 
contractors cost about $350 
for oil burners; $250 for gas 
furnaces. Manufacturer's rep- 
resentatives throughout 
country offer short installa- 
tion courses. 


Nice and lcy, installed in the 
water line to your refrigera- 
tor's icemaker, removes un- 
pleasant tastes, odors, and 
sediment from ice for six 
months. Activated charcoal 
and fiber filters do the job, 
claims maker: Filterite, 2033 
Greenspring Dr., Timonium, 
Md. 21093. Price: $11.95. 


Thrifty fridge 

GE says the 17-cu.-ft. Energy 
Saver 17 is the most efficient 
refrigerator it's ever made. 
Encased in urethane foam — 
2.7 inches around the freezer, 
two inches around the lower 
compartment—it consumes 
as little as 83 kWh per 

month. Price: about $475. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Electronic go 

Go is a game that's more 
than 2300 years old. This 
Talking GO, however, is so 
new it's not yet available in 
the U.S. It's played the same 
way, but this one can speak 
and send game moves over 
the phone. Its technology is 
applicable to chess or check- 
ers, too. Made by Matsushita. 


Hi-fi to go 

It's called the Freedom Ill— 
because you're free to take 
this compact high-fidelity 
Sony system anywhere. 
Built-in AM/FM tuner, normal/ 
metal cassette tape player, 
and amp work off internal 
battery pack, cigarette 
lighter, or house AC. Speak- 
ers, $200, are optional. Price 
of the system: $795. 


Pulse watch 


Sure it's a watch—but the 
Genesis monitor also checks 
your pulse rate as you exer- 
cise. It can be prepro- 
grammed to your minimum 
and maximum rates—overdo 
it, and it sounds an alarm. 
Made by Biometrics, 705 


County Rd. 18 No., Minneap- 


olis, Minn. 55441. Price: 
$200. 


Mini computer 


It's small—just 10 by six in.— 


but NewBrain is a complete, 
battery-operated computer. 
Inside, a 2-80 microprocessor 
(16K ROM, 2K RAM) runs BA- 
SIC or various text-editing 
programs. Offered in three 
madgels, prices start at $360. 
Newbury Labs., 68 Regent 
St., Cambridge, CB2 1DP, 
England. 


Alpha calc 

Tap the keys on the Sharp 
pocket-sized Memo Writer, 
and it adds words to the pa- 
per printout as it does your 
calculations, An alphanumer 
Ic keyboard lets you prepro- 
gram bill heads, notations, or 
just messages Printer dis 
plays up to 15 characters per 
line. The EL- 7000 is $175 


Radiation detector 
Nuke Alert ($79.95) sounds a 
warning if nearby radiation 
levels increase dangerously, 
says the maker. The unit op- 
erates within a range of 

four to 100 mRihr. The credit- 
card-size dosimeter ($5.95) 
can determine the radiation 
dosage present, claims Radi- 
ation Engineering, Box 103, 
Beltsville, Md. 20705. 


Talking teacher 

Texas Instruments is helping 
reading, ‘riting, and ‘rithme- 
tic with Speak & Read, Speak 
& Spell, and Speak & Math— 
all electronic teachers that 
use a synthesized voice to 
help kids learn. Speak & 
Math, for grades one to six, 
generates 100,000 problems. 
Price is $85. 
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FOR YOUR CAR 


BY ED JACOBS 


Heated mirror 


The reflective silver backing 

| on this mirror is specially 
etched to form a large heat- 
ing element. It is said to de- 
ice the mirror at tempera- 

t tures as low as zero degrees 
F, but draws only about four 
amps. From Britax, Kingsham 
Rd., Chichester, Sussex, En- 
gland. 


Body parts 


Wheel arches are among the 
700 commonly replaced for- 
eign-car body parts newly in- 
troduced by Tabco (Box 
39474, Cleveland, Ohio) as an 
alternative to dealer sources. 
Door sections, rocker panels, 
and floor pans are among 
other items available for 
most imports. An illustrated 
catalog is $2. 


Hot light 

Slide out the special probe 
on this flashlight, slip it into 
a frozen lock, push a button, 
and it heats up to thaw the 
mechanism. Afterward, it re- 
tracts fully into the pocket- 
size light. Finndecor Ltd., Box 
9, likley, W. Yorkshire LS29 
8SB, England. 


Engine cleaner 

STP Foaming Engine De- 
greaser is said to cling to 
vertical surfaces for better 
grease removal. It contains 
no kerosene, and is claimed 
to be safe on paint, plastic, 
and under-hood rubber parts. 
It's sold in 16-oz. cans at lo- 
cal discount and auto-parts 
stores. 


Battery monitor 
Battery-Alert constantly 
senses your battery's voltage 
and emits a continuous beep- 
ing if the level falls too low. 
The maker says it works on 
any 12-V car, truck, aircraft, 
or marine battery. Hallicraft- 
ers, 10711 Hainlin Mill Dr., 
Miami, Fla. 33170. Price: 
$9.95. 


Hot blade 


Thermoblade windshield-wi[ 
er blades are electrically 
heated to prevent snow and 
ice buildup. They're made in 
15-, 16-, and 18-in. lengths, 
and fit most cars. A do-it- 
yourself kit costs $34.50. 
Auto Parts Mfg., 388 E. Main 
St., Branford, Conn. 06405. 
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Overnight cold storage 
will level energy demand 
in a new office building 


By DANIEL RUBY 
DRAWING BY GENE THOMPSON 


À new 50-story office tower rising in 
midtown Manhattan will have 2100 
tons of air-conditioning capacity. 
That’s not unusual. What’s different 
is that the electric refrigeration unit 
will operate only at night—when few 
or no employees are in the building. 
But workers will stay cool during 
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the day because 350,000 gallons of 
chilled water stored overnight in 
three large chambers at the bottom of 
the elevator shafts will be distributed 
through air-handling equipment for 
office-hours air conditioning. 

The 1.1-million-sq.-ft. building, de- 
signed by Eli Attia & Assoc. for H. J. 
Kalikow & Co., is the first in New 
York City to employ cool pools, but it 
joins several others in Chicago and 
southern California that have such 
storage built in. "This trend will abso- 
lutely sweep the industry," said Mike 
Gordon, partner in Eli Attia. 

Why chill water at night for day- 
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time А/С? Because many electric util- 
ities, including Con Edison in New 
York City, sell electricity to large, 
commercial customers at lower rates 
during off-peak hours. In the case of 
the Kalikow building, cold storage 
will cut electric bills up to 25 percent. 
The owners will also save on the total 
amount of A/C capacity needed. 

"For the user, cold storage is not an 
energy saver, but a dollar saver," said 
architect Richard Hayden of Swanke, 
Hayden & Connell, which devised a 
similar system that was later aban- 
doned for another New York building. 
"In fact, since you have to pump twice 
and lose a small amount of cold in 
storage, such systems may actually 
use more electricity than convention- 
al systems." A minor energy saving 
does result from lower ambient tem- 
peratures around the rooftop cooling 
tower at night, but the real reason 
cool pools make sense is that they take 
advantage of time-of-day billing. 

Electric companies charge less for 
off-peak use because it helps to level 
their generating loads. Since air con- 
ditioning places the greatest demand 
on a generating system, switching 
some of that demand to off-peak hours 
allows the utility to make do with less 
generating capacity. 

Right now, cool storage is in an ear- 
ly stage of development and the eco- 
nomic advantage has yet to be proved. 
The extra cost of building the storage 
capacity can be substantial. "The first 
cost—for tanks, valves, and loops—is 
only marginally higher," said Hay- 
den. "Our big problem was bedrock. 
We would have had to cut an extra 20- 
foot depth over most of the site. Cool 
storage may be more viable where 
water and rock are not problems." 

"It all depends on whether you can 
buy storage at the right price," said 
Gordon. In the case of the Kalikow 
building, "the premium for storage 
was very little over the cost without 
it." Even so, storage capacity is limit- 
ed, so a steam-absorption chiller 
will kick in during the day if needed. 

Could a similar system be designed 
for heat storage? "Sure," said Gordon, 
"but office buildings are typically 
cooled year-round. Except for a few 
feet by the windows, lights and body 
heat take care of the heating." —  ] 


Between 10 p.m. and 8 a.m., 400-ton elec- 
tric chiller in Kalikow building fills insulat- 
ed storage tanks with 350,000 gallons of 
37-deg.-F water. During office hours, 
chilled water is pumped through heat ex- 
changers to transfer cold to water in sec- 
ondary loop, which passes through con- 
ventional air-handling equipment at 43 
deg. Return water, now at 57 deg., goes 
back to storage, is separated from cold 
water by neoprene diaphragm. Backup 
chiller kicks in if cool pools run dry. 
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New models, engineering news, 
and capsule car tests: 
GM, CHRYSLER, FORD 


Fuel outlook for the '80's 1 


How Detroit is meeting 
U.S. mpg standards 


Two all-new front-drives 
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How Detroit is 

meetin 
U.S. m 
standards 


By JIM DUNNE 


In Detroit, CAFE isn’t a place to eat, 
but a problem—one the auto industry 
has been choking on to the point of 
suffocation. CAFE is an acronym for 
Corporate Average Fuel Economy, 
the federally mandated minimum 
overall average mpg for each car mak- 
er's entire sales for a given year. 

It began in 1978, set in motion by 
Congress amid angry protests from 
the auto industry. The first require- 
ment was 18 mpg. In the following 
years, the minimum jumped at vary- 
ing rates, and will continue jumping 
until 1985, when it will reach 27.5 
mpg. The table at right details the 
progression. 

(But Detroit is now softening its op- 
position to the CAFE standards. Fuel 
economy has obviously become a ma- 
jor factor in consumer purchasing de- 
cisions. General Motors announced in 
July that its fleet average for 1985 
would be 31 mpg, far exceeding the 
mandated requirement.) | 

The penalty for not meeting the av- 
erage is severe: five dollars for every 
car produced for each 0.1 mpg the 
company falls short of the standard— 
for the entire model year's sales. If 
GM, for instance, had fallen short of 
the 19-mpg average in 1979 by just 0.2 
mpg, it would have cost the corpora- 
tion $48 million in fines (2 x $5 x 
4,803,166 cars produced). With stakes 
so huge, the auto makers are pursuing 
all-out programs aimed at squeezing 
out more economy in every possible 
area of car design. 

So far, all the companies have met 
the standards. Here's how. 

e Lighter weight. The prime con- 
cern of car designers today is weight 
reduction. Take off pounds, and it 
takes less fuel to move passengers. 


Chryslers new K-cars, Reliant and 
Aries, are 700-900 pounds lighter 
than the models they replace. Ford's 
Escort and Lynx weigh 600 pounds 
less than their predecessors. For some 
models, gains of more than five mpg in 
highway driving are traceable mainly 
to weight reduction. Similar weight 
savings have been made each year 
since 1977, when GM became the first 
auto maker to build smaller versions 
of full-size cars, and chopped 1000 
pounds and more off its biggest mod- 
els. 

The easiest way to cut weight is to 
build smaller cars, and Detroit is 
charging full speed in that direction. 
But detail weight savings are going 
on, too. These include aluminum in- 
take manifolds (Chrysler) lighter 
crankshafts (American Motors), plas- 
tic inner fenders (Pontiac), and some 
aluminum bumpers. In many cases, it 
costs more to make the switch, but it's 
done any way for the sake of economy. 

e Smaller engines. You can put a 
small engine in any car and get better 
fuel economy, but if the car is too 
heavy, performance will be unaccept- 
able. So the smaller cars pave the way 
for smaller engines. Comparatively 
tiny power plants like the new Chrysl- 
er 2.2-liter four used in Reliant/Aries 
and Ford's 1.3- and 1.6-liter fours for 
the Escort/Lynx work just fine in 
lightweight bodies. They provide the 
same kind of performance you find in 
big cars with V8 engines, and still 
squeeze more travel out of each drop of 
gasoline. 

Cadillacs new V8-V6-V4 engine 
automatically varies the number of 
working cylinders, and is probably the 
most interesting of all the 1981 tech- 
nical developments. A full story on the 
Cadillac engine appears elsewhere in 
this issue. 


Minimum model-year fleet mpg 


Year Mpg 
1978 18 
1979 19 
1980 20 
1981 22 
1982 24 
1983. 26 
1984 27 
1985 27.5 


In one typical engine-shrinking 
move, Lincoln no longer uses a 5.8- 
liter V8. Instead, the company now 
has a 5.0-liter fuel-injection V8 as its 
standard engine, picking up at least 
one mpg as a result. 

ө Efficient subsystems. Few parts of 
the car are overlooked in the quest for 
fuel economy. Even with the smaller 
systems, where individual gains are 
frequently less than 0.1 mpg and costs 
can be substantial, adoption of more 
efficient systems is almost automatic. 
Changes include lockup transmis- 
sions, air-conditioner cutoffs, and 
electrical devices that cut engine-out- 
put losses. Front-wheel alignment 
now tends toward less toe-in so that 
wheels and tires will run more freely, 
due to reduced friction from the scrub- 
bing action that accompanies toe-in. 
(That reduced friction, however, 
comes at the expense of some straight- 
line stability.) Lubricants that are 
more slippery also will play a bigger 
part in coming years. 

Continued 
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e Tires. By now, the advantages of 
radial tires are widely known. But 
high-pressure radials are a relatively 
recent development that will become 
increasingly more common. They re- 
quire inflation pressures six to eight 
pounds higher than conventional ra- 
dials—which are usually in the 
26—28-psi range—but deliver signifi- 
cantly better economy because their 
reduced flexing cuts rolling resis- 
tance. 

e Aerodynamics. Until recently, 
the shape of the car was determined 
by what the stylist thought the public 
would like. But that has changed. It 
has been found that aerodynamic ad- 
vantages begin at much lower speeds 
than originally believed —as low as 35 
mph. At highway speeds, good aerody- 
namic design can pick up as much as 
one mpg. That's why GM just built a 
multimillion-dollar, full-size wind 
tunnel to prove car shapes before they 
go on the road. (Up till now, they've 
been using the Lockheed-Georgia full- 
size wind tunnel, as have the other 
domestic manufacturers.) 

There is an ideal car shape, but it 
looks like a banana on roller skates. 
Fortunately, there are other shapes 
that are almost as good. "And they 
look great, too," says Ford design vice- 
president Eugene Bordinat Jr., "just 
like cars you see on the road today." 
Irv Rybicki, GM's V.P. for design, says 
that styling cars to get a different look 
will become more difficult, primarily 
because of aerodynamic require- 
ments. "But it's a challenge we know 
we've got licked." We'll be seeing the 
proof in coming years. 

What can you look for in the 1981 
models? Pontiac's Grand Prix (shown 
above) is a good example. Although 
the car seems almost identical to the 
1980 model, it has important air- 
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stream differences. First, look at the 
lower, longer hoodline that eases air 
overthe front of the car. Air also slides 
more easily over the roof because the 
trim bar is set closer to the sheet met- 
al. The headlights are set out, and fit 
more flush with the fenders' surfaces. 
And the filler between the front bum- 
per and sheet metal is smoother, with 
no seam that could catch the air- 
stream. 

At the side, opera windows are more 
nearly flush with the sail panel, mak- 
ing a smoother surface for the air to 
pass over. And note how the fenders 
are changed: They have less of a lip 
around the wheel openings, and they 
blend into the bumpers, eliminating 
air-catching holes. 

Changes like these show up on vir- 
tually every newly designed car for 
1981, and will be even more evident 
on new cars in the future. 


Return of the overdrive 

e Transmissions. Overdrives are 
back. Ford got a jump on the industry 
last year with its automatic overdrive, 
which is now available on all its mid- 
size and full-size luxury models. GM 
will have one of its own this year. Real 
economy gains can be as low as only 
seven percent on the highway. Still, 
even that makes them worthwhile, 
and goes a long way toward keeping 
big cars alive. 

Several wide-ratio transmissions 
are now being used to reduce engine 
speeds during acceleration. While you 
won't notice the improvement in your 
personal fuel-economy checks—it’s too 
minute—it works all the time, and 
helps city-driving economy most of 
all. Chrysler has several wide-ratio 
automatic and manual transmissions 
for 1981. 

At the same time, the low final- 


drive ratio is getting full attention. 
It’s the quickest and cheapest way to 
improve fuel economy, and was one of 
the first widely adopted changes. The 
drawback is reduced performance, but 
there have been few complaints from 
consumers. 

e Diesels. Everybody knows that 
diesels are fuel savers. What Detroit 
likes is that their economy ratings are 
lumped right in with the gasoline- 
powered cars when CAFE averages 
are figured. Their 20—25 percent 
economy improvement over gasoline 
engines of the same displacement is 
mighty appealing, especially for big, 
heavy cars. Drawbacks such as ex- 
haust fumes, smoke, and loss of per- 
formance need to be licked before die- 
sels can gain complete acceptance, 
however. 

e Precision fuel metering. Advances 
such as feedback carburetors, fuel in- 
jection, and GM's new Computer Com- 
mand Control system are allowing the 
auto companies to meet stricter emis- 
sions standards while still improving 
fuel economy. The onboard computer 
is an essential part of many newer 
systems. 

One example of their precision: On 
a single car, the computer can mea- 
sure outside temperature, engine 
temperature, engine speed, exhaust 
oxygen level, spark advance, exhaust- 
gas recirculation rate, and air/fuel ra- 
tio. Then it directs the fuel-feed sys- 
tem to make changes as frequently as 
every one-tenth second. 

CAFE is not the bogeyman it was in 
1978, when 18 mpg was a serious wor- 
ry of auto engineers. From now on, 
any new car will be more efficient 
than the one it replaces. And with the 
momentum built up by the CAFE 
standards, it looks as if 27.5 mpg by 
1985 will be a cinch. 
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Alternate fuels 


How soon and 


how much will they help? 


By E. F. LINDSLEY 


You roll into the service station and 
stop at an island labeled "Hy-Fuel". 
The attendant carefully clamps on a 
fat, tricky-looking hose and you hear a 
sound similar to air going into a tire. 
Minutes later you sign your credit- 
card slip—for hydrogen. Driving away 
you wave at a friend parked in the sta- 
tion across the street. He's buying 
Broadcut. 

Your car won't run on the kerosene- 
like fuel he uses and his won't run on 
hydrogen. That's why some stations 
handle three or more different fuels 
but others specialize in only one. On 
your way home you pass the usual 
early-morning cyclists going to the re- 
charge station to pick up their electric 
cars before driving to work. 

This pleasant scenario may come to 
pass someday. But it's a long way 
down the road. We're running out of 
liquid fuel quickly. And right now 
there's nothing on the horizon that's 
going to be of significant help within 
the next couple of years. Let's take a 
look at some of the reasons why. 


What's needed 


Any alternate fuel has to meet 
tough requirements in these areas: 

Producibility. Unless an alternate 
fuel can be produced in the huge quan- 
tities needed, it's unlikely that car 
makers will take the down-the-road 
gambles on modified or exotic engines 
for such fuel. 

Distribution. Right now there's sim- 
ply no way to transport and handle 
such fuels as hydrogen, LNG, or even 
neat methanol between the producing 
sites and thousands of local filling sta- 
tions. 

Marketability. It’s a chicken-or-egg 
situation. Until we have the new fuel 
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available, no one will build cars to 
burn it; and, until the cars are in the 
marketplace, no one will invest in 
tanks, pipelines, pumps, and all the 
delivery apparatus to put that fuel in 
your car's tank. 

Performance. All alternate fuels, in- 
cluding diesel and alcohols, have 
quirks such as starting problems, cor- 
rosion, special service and tuning 
needs, needs for special seal 
materials, or different timing or com- 
pression ratios. 

Phasing in. Introducing new fuels 
while continuing to supply millions of 
existing cars for years to come would, 
essentially, require duplicated stor- 
age tanks, pumps, and metering 
equipment. Nonliquid fuels would be 
even worse. 

Since gasohol and diesel (for pas- 
senger cars) are the only real alter- 
nate fuels offered today, and since 
they partially satisfy the list of re- 
quirements, it's fair to ask how much 
they can actually help reduce our oil 
import needs. Looking first at alcohol, 
what about its producibility? 

DOE predicts a jump from the 60 
million gallons of ethanol produced in 
1980 to 300 million gallons in 1982, 
and to 500-600 million in 1985. That's 
a lot of ethanol, but still only a tiny 
drop in the bucket. Our present annu- 
al gasoline consumption is 110 billion 
gallons. 

Even though alcohol and gasohol 
are now in the marketplace, there's a 
clouded adversary relationship be- 
tween eager producers and those who 
contend that gasohol will not save a 
significant amount of energy. The lat- 
ter argue that if ethanol is produced 
from corn or other U.S. farm products 
we must take into account the energy 
used to till the soil, produce fertilizer, 
harvest, gather, transport, dry, and 


ultimately distill the grain into etha- 
nol. 

"Most of [the energy needed for eth- 
anol production] now comes from ei- 
ther natural gas or petroleum," says 
Joseph Colucci, General Motors re- 
searcher. "Ethanol as now manufac- 
tured uses about as much energy as is 
in the ethanol produced." From the 
grain-base standpoint, he also notes 
that to provide a 10 percent ethanol 
mix for 100 billion gallons of gasoline 
(presuming we cut back to that level) 
would require "an extra four billion 
bushels of corn." But that's only if eth- 
anol is not used in the production pro- 
cess—as tractor fuel, for example. If 
we used ethanol from corn in the pro- 
cess we'd need eight billion more 
bushels of corn. Obviously, resistance 
to the use of land and food grain to 
power cars would be intense in many 
quarters. 

On the other hand, GM plans to 
market over one million ethanol-pow- 
ered vehicles in Brazil by 1985. But in 
Brazil, Colucci says, "ethanol is made 
from abundant sugar cane, plenty of 
land is available, and fossil fuels are 
limited." 

On a more positive note, DOE says. 
"Gasohol as an alternative liquid fuel, 
made by fermentation of alcohol from 
biomass sources, is becoming competi- 
tive in the market." That's true, but 
you can't overlook the fact that alco- 
hol gets special tax breaks, substan- 
tial federal grants for research, and 
other advantages. 

In any case, if promised break. 
throughs in better and cheaper pro- 
duction come along, the prospects are 
that gasohol is here to stay even if its 
actual effect on overall petroleum 
needs is slight. (For more extensive 
coverage of the pros and cons of alco- 
hol, see PS, March.) 


If it seems impossible to produce 
sufficient alcohol to do more than sup- 
plement our petroleum needs, what 
about diesel fuel? My article, "More 
Miles From a Barrel of Crude" [PS, 
Sept. 79] and H. P. Luckett's "Diesel 
Debate" ['PS/What's News,” PS, Feb.] 
brought a storm of protest from diesel 
enthusiasts. What we were saying in 
both pieces was that a switch of 80, 90, 
or 100 percent of our nation's cars to 
diesel would encounter the same old 
problem of producibility of diesel fuel. 
There just isn't that much high-cetane 
diesel fuel (which today's high-speed 
automotive diesels require) in a barrel 
of the best crude oil —and today more 
and more lower-grade crudes are com- 
ing to the refineries. 


More diesel drawbacks 


There are other factors, too. High- 
cetane diesel fuel requires just as 
much refining effort as does high-oc- 
tane gasoline. Only certain crudes 
have the basic molecular structure for 
economical production of diesel fuels. 
Even in the best crudes, the propor- 
tions (per barrel) of gasoline and die- 
sel fuel, while not totally inflexible, 
are limited. 

Distillate, from which diesel fuel is 
made, must also provide for many oth- 
er products: heating oil, jet fuels, ker- 
osene, solvents, and petrochemical 
feedstocks, for example. High-tech- 
nology refining to make diesel fuel 
from poor-grade crudes is very expen- 
sive. 

Another diesel problem: We are 
only beginning to investigate the 
medical problems that may stem from 
diesel discharge of particulate mat- 
ter. 

Automotive Engineering, the offi- 
cial organ of the SAE, says in an edi- 
torial that "despite the well-publi- 
cized economy of the diesel engine, an 
all-diesel fleet would probably be an 
unsupportable objective. That's be- 
cause only about 60 percent of future 
vehicle requirements could be sup- 
plied in the form of diesel fuel. Ex- 
ceeding that would result in a surplus 
gasoline situation." 

Thus, it's probable that for the near 
term there will simply not be enough 
diesel cars built and sold to overpower 
refinery capability, and that's assum- 
ing that particulates from the exhaust 
can be controlled. But even recogniz- 
ing the diesel as a more efficient fuel 
user that probably benefits the indi- 
vidual owner, diesel, like gasohol, is 
not likely to have a major impact on 
our imported fuel demands. 

If we can't look to alcohol or diesel to 
do more than trim at the edges of the 
problem, what about turning to non- 
petroleum resources? The only two 
possibilities with sufficient raw 
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DOE's shale-oil production estimates 


Î In ground, 
horizontal 


Oil-shale recovery methods vary from 


| mining and cooking above ground to 


heating and pumping from vertical or 
horizonta! wells. Each has its trade-offs 
and environmental concerns. Uncertain- 
ty on costs and methods has held back 
actual production until now. The table at 
right gives the DOE forecast for synthet- 
ic-gasoline production from oil shale. 


materials in the U.S. are oil shale and 
coal. Experimental pilot plants have 
demonstrated that liquid fuels and re- 
finery feedstocks can be produced 
from both. 

The hard facts are that no actual 
commercial production facilities for 
either exist in this nation today. And, 
even though tests have shown that 
raw shale oil can be used as boiler 
fuel, thus freeing petroleum for other 
uses, there are a great many un- 
knowns about what kinds of gasolines 
and diesel fuels could be produced 
from shale- or coal-derived liquids. It 
could be that future engines, able to 
run on fuels of low octane or cetane 
ratings, will be necessary to make 
such feedstocks attractive. 


Looking ahead 


One of the best summations of 
where we stand and where we may be 
going on shale-oil production comes 
from the Dept. of Energy. The DOE 
Commercialization Task Force for Oil 
Shale paints an expensive picture and 
a 10-year program with a goal of one 
to two million barrels of synthetic gas- 
oline per day in the year 2000. The 
accompanying tables show present 
DOE thinking. If we are still using 
seven million barrels of gasoline per 
day, as we do now, this amount would 
be at best a help but no solution to 
imports. At the time of this writing, 
governmental approval of such a pro- 
gram, aimed at 500,000 barrels per 
day by 1987, seemed probable. 

Almost at the same time, Clifton C. 
Garvin, Exxon Corp. chairman, an- 
nounced a plan for a $500 billion 
shale-oil program to extend over 30 
years. He sees eight million barrels of 
crude per day from shale by 2010. He 
also speaks ofthe energy equivalent of 
seven million barrels per day of liquid 
and gaseous fuels from coal. The total 
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Shale oil to liquid fuel 
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cost of both projects would be $800 bil- 
lion present dollars. 

That still leaves some unanswered 
questions about gaseous fuels, pres- 
ently too hard to produce and distrib- 
ute, and their position 30 years down- 
road when Exxon's shale oil is being 
produced full stream. 

Hydrogen is a sleeping giant. Some 
researchers, such as Billings, have 
demonstrated its capabilities. It's not 
at all impossible that solar produc- 
tion, or some other process, will bring 
us hydrogen from water. And there 
will probably be better ways to store it 
aboard your car than we envision 
now. 

Natural gas, liquefied or not, is a 
nonrenewable source product. Proba- 
bly more of it will be used for petro- 
chemicals if omnivorous engines bite 
into the liquid-petroleum fractions 
now dedicated to chemical use. 

Electric cars will inevitably phase 
into the market if for no other reason 
than the fact that they don't require 
massive new transport facilities to de- 
liver the fuel. But, on an overall en- 
ergy basis, remote generation and 
transmission of electricity for car-bat- 
tery charging is not efficient. Besides, 
you'll probably want faster charging 
and recharging at more locations than 
you can get from your household pow- 
er supply. 

Who's to say that a whole new busi- 
ness might not grow up of recharging 
stations producing on-site power? Per- 
haps they could run on highly efficient 
Stirling engines able to operate on al- 
most any heat source. And who's to 
say that heat recovery from such pow- 
er stations might not be used for 
building heating and air conditioning 
in cities, or for food-processing plants 
in rural areas? That would eliminate 
transmission losses and regain some 
of the energy now wasted. 
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challenges the imports 
with all-new Escort/Lynx 
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Reworked small-car line 
gives Ford muscle in 
the subcompact market 


By JIM DUNNE 
PHOTOS BY JOHN KEATING 


Escort and Lynx, Ford Motor Co.'s 
newest import fighters, embody the 
most radical changes since the Model 
A was replaced by the Ford V8 in 
1932. They are the first domestically 
produced cars capable of 40-plus mpg. 
They are also the first front-wheel- 
drive vehicles built by Ford in this 
country, and they feature new en- 
gines, bodies, suspension, and trans- 
missions. 

Other model changes for 1981 at 
Ford center around the full-size and 
intermediate lines. Reshuffled engine 
lineups, a new appearance for Ford 
and Mercury intermediates, and the 

_ demise of one model are the high- 
lights. 

Let's look first at the Ford Escort 
and Mercury Lynx. Designed to re- 
place the Pinto and Bobcat, they come 

În two body styles—a three-door 
hatchback and a five-door station 
wagon. They sell in Ford's lowest price 
range, but will cost about $7000 when 
fully equipped with convenience, com- 
fort, and appearance options. 

Among their major new features 
are: 

_ © Four-cylinder engines of 1.3- and 
1.6-liter displacement (80 and 98 cu. 
in., respectively). 


Continued 


Ford Escort SS (opposite page) and Mercury Lynx (inset) are 
two versions of Ford's new compact front-wheel-drive car. 
Cutaway Escort engine (top) reveals major working compo- 
nents. Combustion chamber is machined for better combus- 
tion uniformity and efficiency. Valves have an opposed angle 
of about'45 degrees, allowing the use of large valves in pro- 
portion to the bore size for improved flow. Short direct ex- 
haust ports minimize heat loss. Single overhead cam is belt- 
driven. Instrument panel (upper left) is designed for a big-car 
look. Lynx station wagon (left) has access cover to hide lug- 
gage from view. Above, cutaway of Escort gives some idea of 
car's interior room. 
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Cougar gets new styling for '81. Under- 
neath the sheet metal, structural and run- 
ning gear are similar to the Fairmont. 


e A four-speed manual and three- 
speed automatic transaxle. 

€ Fuel economy ratings of up to 44 
mpg on the highway, 30 in the city. 
(Ford arrived at these figures by doing 
testing similar to EPA testing.) 

€ Independent suspension for all 
four wheels. 

In addition, extensive aerodynamic 
work on the body has resulted in one 
of the "slipperiest" shapes of any 
small sedan. Escort/Lynx carries a 
wind-drag coefficient of 0.40, which 
alone accounts for about a one-mpg 
improvement in highway fuel econo- 
my, Ford engineers say. 


Designed to compete 

Driving a group of prototype Es- 
corts last June, I saw impressive ad- 
vances over the Pinto/Bobcat—fea- 
tures that are overdue for Ford in the 
small-car class. I also noted a couple of 
problems that should be corrected. 

The size of the car is just right for 
the low-price, small-package market 
it serves. The hatchback is 163.9 
inches long, almost half a foot shorter 
than Pinto, while the wagon at 165 
inches is more than a foot shorter than 
the Pinto wagon. That puts Escort/ 
Lynx in a class with Toyota Corolla, 
Datsun 210, and Mazda GLC in over- 
all measurements, and guarantees ex- 
cellent maneuverability in tight traf- 
fic and easy parking in tight spaces. 

Inside, there is ample room for four 
passengers. Space in front is excep- 
tional, while rear-seat room is better 
than adequate. The low seat-cushion 
height off the floor makes for surpris- 
ing headroom— probably more than in 
many full-size cars. However, the 
front-seat passengers do not get the 
benefit of a high perch, with its com- 
manding view of the roadway ahead 
and to the sides. 

Instruments are grouped in front of 
the driver in a rectangular pod. Con- 
trols are generally located in handy 
positions, though the horn-button lo- 
cation on the end of the turn-signal 
stalk seemed unfortunate to me. Also, 
the ignition lock is tucked under the 
steering wheel where a double-jointed 
wrist twist is needed to turn the key 
all the way to the starting position. 
Considering the frequency with which 
this function is performed, the awk- 
ward location is surprising. 

Basic models have only speedome- 
ter, odometer, and fuel gauge inside 
the instrument pod. Other important 
functions are monitored by warning 
lights between the two main gauge 
dials. Optional gauges include ta- 
chometer, coolant temperature gauge, 
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and trip odometer. Heater controls 
and the radio occupy the center of the 
instrument panel. The panel has a 
bulky look—part of Ford's plan to 
make big-car drivers feel at home in a 
small car. 

Also surprising, but in a positive 
way, is the smoothness of the engine 
and the quietness of the car's interior. 
While no instrumented measure- 
ments were permitted on the proto- 
types I drove, the 1.6- and 1.3-liter en- 
gines both ran smoothly and quietly — 
to my ear, at a level with the best of 
the imports. I found that the Escort is 
noticeably more civilized in both these 
characteristics than the Pinto. 

Engine performance varies with 
size and the type of transmission, but 
it is clear that here, too, the Escort is 
designed to match the competition 
when similar drive trains are com- 
pared. In its fastest form, with the 1.6- 
liter engine and four-speed manual 
transmission, the car will accelerate 
to 60 mph in 12 seconds or less. That's 
faster than most full-size and inter- 
mediate-size cars built today —includ- 
ing the V8-powered models. 

With the 1.3-liter engine and man- 
ual four-speed, acceleration to 60 is 
noticeably slower, but still below 17 
seconds, or comparable to most high- 
economy imports. Best of all, the new 
transmission is well matched to the 
small engines, with the result that au- 
tomatic shifts are smooth, timely, and 
well spaced. The manual transmis- 
sion I drove suffered from a quick- 
catching clutch that ruined shift 
smoothness. A Ford engineer told me 
it was not typical of production manu- 
al transmissions. 

The automatic-transmission selec- 
tor gate has an unusually large PARK 
position detent. Apparently, it's de- 
signed to prevent the transmission 
from shifting into reverse by itself, as 
has been charged with previous Ford 
automatics. The gear lever must trav- 
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el at least an inch sideways into PARK, 
and that avoids any chance of inadver- 
tent slippage out of the PARK position. 
It’s a bother, though, to move the lever 
that distance sideways each time the 
car is put into gear. In addition, the 
driver must push down on the end of 
the shift lever to free it from each gear 
position. The two extra motions, tak- 
en together, may cause more driver 
complaints than any other feature in 
the car (see PS, July for more engine/ 
transmission details). 


Making the grade 

Early in the development of this 
car, Ford executives said that the han- 
dling would be at least equal to the 
best-handling competitive cars (Rab- 
bit) and that the ride would be even 
better. I can report that handling is 
indeed exceptional, from what I could 
determine on mostly smooth road- 
ways. Front-wheel-drive characteris- 
tics, such as understeer and heavi- 
ness, are virtually unnoticeable. The 
ride seems better than average, too. 

With a curb weight of close to 1987 
pounds, the Escort/Lynx is about 500 
pounds lighter than the Pinto/Bobcat. 
But the front drive puts a strong 
weight bias—62/38—on the front 
wheels, and that gives the driver the 
impression that the car actually 
weighs more. The steering wheel is 
steady. High-speed stability is excel- 
lent, and little correction is needed to 
keep the car in line. The wander asso- 
ciated with lightweight, rear-drive 
cars does not exist for Escort/Lynx. 

The result after all the changes is 
an increase in fuel economy over the 
best Fords of the past. Top economy is 
with the 1.3-liter engine and four- 
speed manual transmission —about 30 
mpg in city driving, 44 on the high- 
way in EPA-type testing. The 1.6-liter 
engine with manual transmission 
should have an EPA rating of 28 city, 
42 on the highway. The lowest fuel 
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economy will come with the 1.6-liter 
engine and automatic transmission, 
which will be rated at about 26/35 for 
city/highway driving. The numbers 
are impressive, and will put Ford in 
competition with some of the better 
imports when fuel economy is mea- 
sured. (By comparison, the 1980 Pin- 
to, with a 2.3-liter engine, carried a 29 
mpg city, 38 mpg highway rating in 
its most efficient form, according to 
the EPA.) 

Major chassis details are worthy of 
note. Escort's running gear features 
independent suspension on all four 
wheels. The suspension system is 
lubed for 30,000 miles. Front and rear 
caster and camber are set at assembly 
for the life of the car and need no peri- 
odic adjustment. To avoid sag or 
breakage, the coil springs are made 
from ground wire. Steering is rack- 
and-pinion type. Brakes are discs in 
front, drums in the rear. 

Escort's two engines are made from 
a common design. They have iron 
blocks and a cast-aluminum head. 
The most interesting design detail is 
the hemispherical combustion cham- 
ber, a shape that is gaining renewed 
popularity with engine makers. Until 
recently, it was thought that emis- 
sions requirements worked against 
the hemi's high surface-to-volume ra- 
tio. In the Escort engine, Ford devel- 
oped the hemi first to meet emissions 
laws, and then tapped the design for 
more horsepower and fuel economy 
than would be possible with wedge or 
prechamber combustion chambers. 

Ford's hemi joins similar new en- 
gine types from Mitsubishi and Dat- 
sun. Look for the hemi to make a 
strong comeback in other new engines 
of the 1980's. 


Restyled intermediates 
Newly restyled are the Granada 


and Cougar (Monarch) sedans. Essen- 
tially, they feature new sheet metal 


and trim on the Fairmont/Zephyr 
chassis. But the chassis has been up- 
graded, especially in the suspension 
area, to keep the cars a notch above 
Fairmont/Zephyr in class. 

Similarities between the major 
specifications of the Granada/Cougar 
and Fairmont/Zephyr tip off their 
close relationship. The two lines have 
identical wheelbases at 105.5 inches, 
front and rear tread of 56.6/57 inches, 
fuel capacity of 16 gallons, and lug- 
gage capacity of 16.8 cu. ft. Slight dif- 
ferences show up in overall length, 
where Granada/Cougar is an inch 
longer, and in curb weight, where 
Granada/Cougar is 150-200 pounds 
heavier. The added weight can be 
traced mostly to extra insulation in 
the chassis and body to soften the ride 
and lower the inside noise levels. 

The engine lineup has been rear- 
ranged so that the engines used in 
Fairmont are now available in Grana- 
da/Cougar. Base engine is the 2.3-liter 
(140 cu. in.) four; a 3.3-liter (200 cu. 
in.) six and 4.2-liter (255 cu. in.) V8 
are optional. 

One major structural change that 
Fairmont owners will appreciate is a 
beefed-up instrument-panel support. 
In place of one attachment point for 
the center of the instrument panel, 
the new cars have three. In addition, 
the size of the major support bar has 
been increased for added strength. 
The changes were made to eliminate a 
highly objectionable vertical shake in 
the instrument panel that showed up 
on rough roads, or on highways at 
high speeds. In the Granada and Cou- 
gar sedans, the shake is no longer ap- 
parent. 

The ride is quieter, in part because 
of the addition of soft bushings be- 
tween metal parts in the suspension 
and steering systems. There are also 
newly designed bushings for the body 
mounts. Finally, front-suspension 
spring rates were changed to soften 


Independent rear suspension has coil 
springs mounted on pivoting control 


arms. Tie rods provide longitudinal con- 
trol. Wheel spindle is one-piece forging. 


the ride —Ford's idea of a more luxuri- 
ous feature. 

Of special note is the comparison be- 
tween the performance and fuel econ- 
omy of the two smaller engines. The 
four is the same 140-cu.-in. inline type 
that Ford has been building for 10 
years. Despite its smaller displace- 
ment, it outperforms the 200-cu.-in. 
six in acceleration to 50 mph from a 
standing start—11 seconds vs. 12 sec- 
onds. In addition, it carries a higher 
EPA fuel-economy rating, getting up 
to eight mpg better than the six in 
highway driving conditions. The four 
is the only engine in the Granada/ 
Cougar line that has a manual trans- 
mission. The six and the V8 are 
teamed with a three-speed automatic, 
which is optional with the four. 

While the new Granada/Cougar is 
similar to the Fairmont/Zephyr, it 
will compete in the intermediate class 
against GM's Malibu-type cars and 
Chryslers LeBaron/Diplomat. That 
will leave Fairmont/Zephyr as Ford's 
compact-car entry. 


Discontinued 


As part of the lineup rearrange- 
ment, the Lincoln Versailles model 
was dropped for the 1981 model year. 
It was based on the old Granada/Mon- 
arch body, and since that was discon- 
tinued, the Versailles was cut, too. Its 
low-volume sales could not, by them- 
selves, support an independent as- 
sembly line. But you can look for Ver- 
sailles to return in 1982 with a highly 
refined Cougar chassis. 

Other changes in the Ford 1981 
model lineup are minor by compari- 
son, and include practically no styling 
revisions. The LTD and Marquis have 
a 255-cu.-in. V8 engine as standard. 
The 351 V8 has been dropped from all 
Lincolns. That means that the stan- 
dard Lincoln, now called the Town Se- 
dan, and the Mark VI have the fuel- 
injection 302-cu.-in. V8 as their only 
power plant. 

Ford's automatic overdrive trans- 
mission is now standard on all full- 
size car lines and on all V8-powered 
Thunderbird and Cougar XR-7's. The 
AOT is unchanged, but Ford engi- 
neers told PS it would be modified to 
eliminate possible stalling in hard- 
braking maneuvers (a problem PS en- 
countered during tests of Ford cars 
with the transmission). 

In all, Ford will build 10 different 
engine types for its '81 models. Four 
are four-cylinder types, if you count 
the turbocharged 2.3-liter Mustang 
high-performance engine separately. 
One is the 3.3-liter six. And five are 
V8's. This is the first time since the 
early 1930's that V8's have not out- 
numbered smaller engines in Ford's 
lineup. 
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Announcing a 
remarkable new system 
for 1981 GM cars. 


` ga COMPUTER 
а COMMAND 
ъ= CONTROL 


M takes a giant 
tep forward in 
ngine control 
echnology 

rom now on youll 
ctivate a computer 
hen you step 
nthe gas. 


pr 1981, all standard and most 
ptional gasoline engines* from 
ievrolet, Pontiac, Oldsmobile, 
lick and Cadillac will have 

M's new Computer Command 
иго! system. 

|t allows GM to achieve the 
ghest Corporate Average Fuel 
юпоту (CAFE) in GM history, 
hile also reducing automobile 
haust emissions to the lowest 
GM history. CAFE, as you 
bably know, is the federal 
yernment's measure of a car 
трапу overall annual fuel 
zonomy. 


lits simplest form, a solid-state 
onic control module (ECM) 
)nitors oxygen in the exhaust, 
igine speed and engine coolant 
mperature through three highly 
lecialized sensors. 


M-built engines are produced by 
irious divisions. Ask your dealer for 
Ptails, 


Even the most 
reliable of sys- 
ERG tems can some- 
2492 times require 
service. So just 
in case, Com- 
puter Command 
Control is pro- 
grammed to tell 
you if something needs attention. 
First, an indicator light on the 
instrument panel tells you to 


— € E “check engine." But that's not all. 
second, it then adjusts the One of the most dramatic fea- 
| ака tures of the system is its ability 


air/fuel mixture in the carburetor 
(or fuel-injection system in some 
models) to optimize combustion. 
The exhaust gases then pass 
through GM's new dual-bed cata- 
lytic converter to be cleaned up 
before entering the atmosphere 
— mostly as water vapor and 
harmless CO2. 


Space Age Reliability. 


to send a coded message to your 
service technician indicating 
which circuit in the system to 
check. 


Important benefits. 

In this day of greater concern for 
the world we live in, plus the real- 
ity of our dwindling natural re- 
sources, we think Computer 


| Command Control offers solid 
Computer Command Control is proof of our ongoing commit- 
built by our Delco Electronics ment to design and build cars for 
Division, the same people who a changing world. 


build inertial guidance naviga- 
tion systems for many of today's 
jetliners. And it has been tested 
over millions of miles of both on- 
highway and test-track evalua- 
tion. In fact, Computer Command 
Control, together with the rest of 
the emissions control system, is 
covered by a 5-year/50,000-mile 
warranty. Ask your GM dealer for 
details. 


Quite simply, the system helps 
us clean the air while giving good 
' fuel economy. 


Designing and engineering 
cars for a changing world. 


Chevrolet- Pontiac 
Oldsmobile -Buick 
Cadillac 


URSULA NERGER 


PHOTO 


S SUE ue М 


Ja i 


* PN 
۹ s Ce 


The fate of the company 
may rest on the success 
of the new compacts 


By ED JACOBS 


There's no question: This is the most 
critical period in Chrysler's history. 
The firm's massive financial difficul- 
ties have been daily fare in maga- 
zines, newspapers, and radio and tele- 


Ultraluxurious Imperial is the new top-of-the-line Chrysler. Each 
car will be given a 5.5-mile test drive over specially selected 
roads on the firm's Chelsea, Mich., proving grounds. 
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vision broadcasts. The challenges and 
restrictions the company faces are 
awesome, though not insurmount- 
able. The 1981-model cars are the 
company's first solid counterpunch. 
The heart of this first step back 
from the brink of bankruptcy is a se- 
ries of new front-drive compacts, 
Plymouth Reliant and Dodge Aries. 
They make Chrysler the only U.S. 
auto maker with two domestic front- 
drive car lines. When their numbers 
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are added to the current U.S.-built 
Omni/Horizon and imported Champ/ 
Colt, they'll swell Chrysler's front- 
drive capacity to more than a million 
cars per year. 

The new compacts are, of course, the 
big news from Chrysler this year. It is 
their success or failure that will make 
or break the company. But they aren't 
the only news. The firm's engineers 
have been busy, and other major de- 

Continued 


Redesigned bodywork for Dodge Challenger (above) and its 
Plymouth sister, Sapporo, has more angular lines and an airier 
cockpit. They are Chrysler's personal-luxury imports. 


Chrysler's second generation of front- 
wheel-drive cars is made up of three 
compact-class models. At far left is one 
of the four-door sedans, a Dodge Aries. 
At the top of this page is a four-door 
station wagon, also an Aries. Below that 
is one of the two-door sedans, a Ply- 
mouth Reliant. Regardless of nameplate, 
the cars are identical—bodywork, drive 
train, and interior —except for their tail- 
lights and nose sections. The cutaway of 
the new 2.2-liter, four-cylinder engine 
(below) shows design details. The cylin- 
der head is an aluminum, non-crossflow 
design (intake and exhaust ports on the 
same side). The single overhead cam- 
shaft and water pump are driven by à 
toothed belt at the front. The compact 
engine weighs only 203 pounds, and 
has only two gaskets. Most joints are 
sealed with RTV compound. The all-new 
four-speed manual transaxle (cutaway at 
lower left) weighs only 121 pounds. The 
phantom view of the Aries four-door 
(bottom) reveals the transverse engine 
and front-wheel drive, as well as Mac- 
Pherson-strut front suspension, flex- 
beam rear suspension, and under-rear- 
seat fuel tank. In the works are a five- 
speed transaxle and a turbo version. 
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PS tests Imperial for fuel economy. Fuel- 
injection peculiarities required using 
Chrysler engineering's high-precision 
flow meters, instead of our own. 


velopments include: an all-new 2.2-li- 
ter four-cylinder engine; an all-new 
four-speed transaxle; the return of Im- 
perial as the firm's luxury flagship; 
and redesigns for Sapporo/Challeng- 
er, Trail Duster/Ramcharger, and do- 
mestic pickups. 

Reliant and Aries are pitted against 
the unquestioned champions of the 
compact class, the new-for-1980 Gen- 
eral Motors X-body series: Chevrolet 
Citation, Pontiac Phoenix, Oldsmo- 
bile Omega, and Buick Skylark. 
These cars have swept away the com- 
petition and have set new standards 
for efficient design and modern tech- 
nology. The new Chrysler cars, how- 
ever, seem equal to the challenge. 

They are built in two- and four-door 
sedans, and a four-door station wag- 
on—the only front-drive wagon in the 
class. À new 2.2-liter four-cylinder en- 


Comparing Chrysler's new cars 
in standard PS tests 


Reliant AN ICON 2.2-liter ا‎ 


60-0 m "eol brakes) . 
60—0 mph (hot brakes) 
Interior noise @ 60 mph 
Steady-state economy 
Steady-state economy @ 55 mph... 
Reliant foUr-How, 2.6-liter automatic 
0—60 mph. 


.. 156 ft. 
68 dBA 
. 35.0 mpg 


Hber is Ааны | 
055 mph.... 28.0 mpg 


Steady-state economy 


. 14.4 sec. 


| і бле 5.2-liter automatic 
| 0-80 mpl. uu go x ROR HUET) unu 
25—70 mph 


60—0 mph (cold brakes) 
60—0 mph (hot brakes) 


Interior noise @ 60 mph 

Steady-state economy @ 35 mph... 27.0 nina" 
steady-state economy @ 55 mph... 24.1 mpg" 
*Measured with Chrysler engineering equipment 
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gine is standard, and a Mitsubishi- 
built 2.6-liter four is optional. Four- 
speed manual and three-speed auto- 
matic transaxles are available. All 
three body styles are six-passenger 
designs (the X-bodies seat five). The 
new cars replace the Plymouth Volare 
and Dodge Aspen; they're nearly two 
feet shorter, and up to 900 pounds 
lighter. 

Compared with the Chevrolet Cita- 
tion hatchback, Reliant and Aries are 
shorter, wider, and lower outside; are 
400 pounds lighter; and have more 
front and less rear head, leg, and hip 
room. The same comparisons hold for 
the Pontiac Phoenix notchback, ex- 
cept that the Chryslers are slightly 
narrower and 300 pounds lighter. 

The 2.2-liter four is a very light 
iron-block/aluminum-head unit. Cyl- 
inders are "Siamesed" (no water jack- 
et between them) to make a very short 
package. The intake manifold is die- 
cast aluminum. To lower emissions 
and provide the best fuel economy, 
Chrysler uses a two-barrel, feedback- 
type carburetor, electronic ignition, 
and a Hall-effect distributor with elec- 
tronic spark control. 

The four-speed transaxle is all-new, 
and was developed specifically for the 
cars. The three-speed automatic is a 
beefed-up version of Omni/Horizon's. 

MacPherson-strut suspension is 
used up front, with a flex-beam axle at 
the rear. Steering is rack and pinion, 
and the front brakes are disc types, 
with drums at the rear. 

Ease of serviceability was a prime 
design objective. All regular mainte- 
nance or service items are located at 
the front of the engine, where they're 
easy to reach. All belt adjustments 
can be made from above the engine. 
All instruments and most instru- 
ment-panel light bulbs are service- 


able from the driver's side of the 
dash. 

Since we finished last month's car 
test only a few days before I began 
driving Reliant and Aries prototypes 
and there were two new X-bodies in 
that test, I had a good perspective for 
evaluating the new Chryslers. I was 
surprised to find that, despite having 
accumulated 50,000—80,000 miles of 
endurance testing, the Plymouth and 
Dodge prototypes were noticeably 
more comfortable, were as quiet or 
quieter, rode better, and had better 
road manners than their GM counter- 
parts, even with four people aboard. 
Furthermore, they didn't display any 
torque steer, and their handling was 
reassuringly predictable. 


Roomier inside 

There is an overall feeling of more 
space inside these cars, with enough 
leg and knee room in the back for most 
passengers. The rear seats are com- 
fortable, but do tilt you toward the 
center of the car slightly, though not 
to the extent that the X-bodies' cush- 
ions tilt you outward. Driving position 
and all-around visibility are both very 
good. Acceleration, however, is decep- 
tive; the cars are considerably quicker 
than they feel. 

Not everything was perfect, of 
course. I found some overly sharp ra- 
dii on the molded armrests, and one 
car had a wind whistle. The glove box 
is only adequate. On another car I no- 
ticed a cool draft coming out of the 
armrest next to me, but was told that 
a cure was in the works. 

Pricing won't be announced until 
after this issue reaches the news- 
stand, but it's safe to say that the Reli- 
ant and Aries will be priced close to 
their GM competitors. 

The Imperial was Chrysler's flag- 


ship for 52 years, but the last one was 
built in 1975. Now there's a new car 
bearing the name, and it offers some 
interesting ideas. 

The car is a one-price, one-model, 
ultraluxurious, six-passenger, two- 
door hardtop. It's two feet shorter and 
800 pounds lighter than the "75 model, 
and is derived from the Cordoba/Mira- 
da platform. 

Every luxury or convenience item is 
standard on the Imperial. You still se- 
lect the options you want, but the car's 
price remains unchanged, at about 
$18,000. (The single exception is an 
extra-cost power sunroof.) The lavish 
features include leather interiors by 
Mark Cross and lead-crystal Chrysler 
Pentastar emblems from Cartier. 

One of the interesting engineering 
features is the all-electronic instru- 
ment cluster. It uses vacuum-fluores- 
cent displays and an on-board comput- 
er to keep you up to date on speed, dis- 
tance traveled, fuel quantity, fuel 
economy, and several other functions. 
The only engine available is a 318-cu.- 
in. V8 with electronic fuel injection 
and electronic spark control to opti- 
mize economy and performance. An 
automatic transmission is mandatory 
on Imperial. 

Another of Chrysler's interesting 
ideas is the free-service, free-mainte- 
nance, 24,000-mile/30-month warran- 
ty. Other than tires, everything your 
car might need is free: oil, spark 
plugs, belts, wiper blades, or major 
components. 

To assure extremely high quality, 
some unusual steps are being taken in 
producing Imperials and shipping 
them. Thicker-gauge steel is being 
used in hoods, deck lids, roofs, and 
quarter panels for better metal sur- 
faces. Bodies are painted twice, as 
well as being wet-sanded and buffed 
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One-piece fiberglass tailgate sets off the 
rear of the restyled Plymouth Trail Duster 


for high gloss. Shipping will be only 
by truck (on the top tier) or in enclosed 
rail cars, and cars will be stored in 
one-car bays when not in transit. 
You'll be able to buy one of the 25,000 
Imperials that Chrysler will build 
only at selected dealers. 

I found the car every bit as plush 
and luxurious as I expected. The seats 
are comfortable, both front and rear, 
and the driving position is good. Visi- 
bility is pretty good for a luxury car, 
although somewhat restricted to the 
rear. The electronic instrument panel 
is legible and easy to understand. The 
numbers seem a tad smaller than the 
ones on Ford's digital instrument pan- 
el; on the other hand, Chrysler's panel 
gives more information. 

Rear knee room is sufficient, but 
under-seat foot room is restricted by 
the passenger-side catalytic-convert- 
er bulge. The prototype I spent most of 
my time with was very quiet, despite 
having more than 80,000 miles on its 
odometer. 

Performance is good for a luxury 
car. Power isn't overwhelming, but it 
is certainly adequate, and the fuel in- 
jection gives crisp throttle response. 
Ride comfort and handling are both 
good, although there was some tail 
skittering on washboard surfaces. The 
weak link, however, is the brakes. 
Our car required very long stopping 
distances, although the stops were 
straight. 

Sapporo and Challenger, the luxury 
models in Chryslers import fleet, 
have gotten redesigned bodies with 
crisper, sharper styling, plus more 
visibility and interior room. A new 
dashboard and instrument panel have 
been added, with a tachometer as 
standard equipment, and the interiors 
have been redesigned for better ap- 
pearance and comfort. 


(seen here) and Dodge Ramcharger, re- 
placing a two-piece steel design. 


The 1981 Trail Duster/Ramcharger 
sport-utility vehicles and the domes- 
tic pickups have also gotten new body- 
work. All sheet metal except the hood 
is new, and the front ends are common 
to both classes. The sport-utilities now 
have integral steel roofs. Their new 
side windows wrap up into the top like 
those on a sightseeing bus, and are 
cemented in place. The tailgate is now 
a one-piece fiberglass unit with gas 
struts to aid opening. Many four- 
wheel-drive models have automatical- 
ly locking hubs, and all share a dash- 
board display that lights up to show 
the drive mode engaged. 

An interesting development in the 
van field is a special 109-inch-wheel- 
base model aimed specifically at the 
new Volkswagen Vanagon. Chrysler 
claims that it is cheaper to buy, and 
offers comparable economy and more 
power. The new van is shorter overall, 
but has wider doors and a higher car- 


rying capacity. 
Competitive lineup 

For the other models in the Chrys- 
ler lineup, 1981 is a year of slight ap- 
pearance, option, and trim changes. 
The new 2.2-liter engine and transax- 
les from Reliant/Aries, however, will 
be optional on Omni/Horizon. 

Chrysler's future is looking up. Re- 
liant and Aries appear to be formida- 
ble competitors for the GM X-bodies— 
if the public will look at them objec- 
tively. Imperial will bolster the firm's 
quality image and may steal away 
Continental and Cadillac buyers. And 
the availability of the new engine and 
transaxles for Omni/Horizon/O24/ 
TC3 will help them fight Ford's new 
Escort Lynx. Most importantly, 
Chrysler's people think they're going 
to make it, and that may make all the 
difference. "B 
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A PS exclusive: 
driving the new 
Chrysler K-car 


Plymouth 
Reliant 


Through 2000 miles in a 
heat wave, Chrysler's new 
entry drove like a winner 


By ED JACOBS 


When the debate over the Chrysler 
loan guarantees was at its height, 
the firm's president—now chairman— 
Lee A. Iacocca sent Congress photos of 
the top-secret, all-new, front-drive 
K-body compacts. With them, he sent 
a message that confidently began, 
"Here is the future of Chrysler." 

I thought he was right then, and I 
thought so once again when I drove 
prototypes at the firm's Chelsea 
(Mich.) proving grounds in June. I'm 
even more certain now, having com- 
pleted a 2000-mile circuit of the Mid- 
west and Great Lakes in the first off- 
track testing permitted by Chrysler. 

The new cars, Plymouth Reliant 
and Dodge Aries, face the most impos- 
ing competition in the American mar- 
ketplace: General Motors X-body 
compacts. To me, the Chryslers seem 
to have GM beaten in ride, handling, 
comfort, economy, space-efficient de- 
sign, and ease of maintenance. (Reli- 
ant and Aries are exactly alike, except 
for grilles, hood ornaments, and tail- 
lights, so general comments about Re- 
liant also pertain to Aries.) 

Our car was one of the company's 
$250,000 hand-built prototypes, but 
don't let that conjure up a glamorous 
image. Prototypes usually have lots of 
rattles and squeaks, and aren't very 
well-fitted. Also, pieces tend to fall off 
prototypes because they are subjected 
to abusive endurance testing that is 
intended to break weak components. 

Our 2.2-liter, automatic-transmis- 
sion Reliant SE (the fancier version) 
had already been through more than 


114 | POPULAR SCIENCE 


50,000 miles of endurance testing, yet 
was remarkably tight and quiet, with 
only a few minor squeaks and rattles. 

The Reliant's cockpit is spacious 
and airy. Large expanses of glass give 
excellent visibility all around, and the 
short nose lets you see the road close 
to the car. The driving position is a 
comfortable heads-up, arms-out type. 

Interior design is tasteful and re- 
served, with subdued wood-grain-look 
trim and fine-line chrome outlining 
panels. Carpeting extends up the door 
panels and seat backs. Velour covers 
the ceiling and outboard edges of the 
seats, and a plush corduroy covers the 
main body of the seats. 

The instrument panel is well laid 


out and legible. Fluorescent-orange 
and white markings on a flat-black 
background give high contrast during 
daylight. At night, the greenish illu- 
mination tends to muddy the colors 
somewhat, but the gauges are still 
easy to read. Large, 1'4-inch-square 
panels serve as warning lights and 
turn-signal indicators. 

A multifunction stalk to the left of 
the steering wheel handles turn sig- 
nals, headlight dimmer, cruise con- 
trol, and wiper/washer operations. All 
other controls except the light switch 
are to the right of the wheel, within 
easy reach. 

Ride and handling are both very 


good. In fact, our Reliant rode and 
handled better and more quietly than 
the luxurious Dodge Mirada used as a 
camera car by the Canadian Broad- 
casting Corp. film crew that accom- 
panied us on the test. (That film will 
soon be seen coast-to-coast in Canada 
on CBC's "Marketplace" series.) 

Unlike the GM X-bodies, straight- 
line stability is excellent, as is resis- 
tance to crosswinds and the "bow 
waves" of tractor-trailers. On ultra- 
smooth pavement, the Reliant is un- 
cannily smooth and quiet. On twist- 
ing, hilly roads, handling is predict- 
able and sure-footed. As a matter of 
fact, the Reliant seems to have better 
all-around road manners. 

There is some thumping from the 
tires on tar strips and saw-toothed 
pavement. But that seems more a 
function of the mileage-boosting but 
harder-riding P-metric tires, which 
are becoming increasingly common. 

The car had been tuned only to fac- 
tory specifications —not supertuned — 
and would probably have benefited in 
both performance and economy from 
some additional timing advance. That 
is illegal, however. 

When first started, the engine 
tended to run a little rough, as it 
sometimes did at idle with the air con- 
ditioning on. On the road, the engine's 
performance was adequate for almost 
anything. Acceleration, however, 
tended to be a little flat in second and 
third gears. Га like to see some slight 
adjustments to tuning and/or gear ra- 
tios to give a bit more usable power, 
especially for third-gear hill-climbing 
and passing. That might also help the 
cruise control maintain speed during 
expressway hill-climbing. 

Like its GM competitors, our test 
car was deceptively quiet. Back- 
ground noise was actually about aver- 


age, but the near absence of objection- 
able sounds such as wind noise made 
it seem quieter than it really was. 
Reliant's comfort was exceptional. 
The seats may be the most comfort- 
able bench-types I've ever tried. Back 
and thigh support are excellent, with 


well-shaped, comfortable padding. 
Everyone who rode in the car—tall or 
short —had high praise for the seats. 

The air-conditioning and ventila- 
tion system is excellent. Unfortunate- 
ly, our test fell in the middle of the big 
Midwest/Southwest heat wave, so we 
never got to try the heater. We did 
find, however, that you can cruise in 
reasonable comfort on warm days 
with the air conditioning off if you 
open the flip-out rear vents and turn 
on the fan. 

Fuel economy was surprisingly 
good, considering that we usually had 
the air conditioning on and carried 


three people much of the time, with 
luggage, camera gear, and tools. 

With the air conditioning on and 
the loading just described, we aver- 
aged better than 29 mpg in 550 miles 
of 55-mph country driving, split 50/50 
between secondary and interstate 
highways. If you exceed the national 
speed limit, expect a big economy pen- 
alty. Cruise at 60-65 mph, and econo- 
my drops to 24-25 mpg; at 65-70 
mph, it's 23-24 mpg; at 70-75 mph, 
21 mpg. Our best score was 31.4 mpg 
on the final leg of the test. Overall 
economy was 24.9 mpg, beating both 
of the X-bodies we tested last year. 

The K-bodies are slightly smaller 
on the outside than their GM compet- 
itors, but a bit bigger inside. Their 
trunks are also slightly larger, and 
quite usable. 

Ease of maintenance seems good. 
Routinely serviced components are 


At the beginning of the test, our Reliant 
SE four-door cruises down a country lane. 
Its styling is crisp and classical, but a close 
inspection reveals many subtly rounded 
corners and shaped surfaces—all intend- 
ed to wring out maximum fuel economy. 
Note the Mercedes-like front end (left). 


readily accessible, as was quickly 
pointed out by a Citation owner we 
met. He did much of his own mainte- 
nance and talked candidly about Reli- 
ant's superiority in this area. 

Nothing is ever all good, of course. 
At 3:30 one morning, in the middle of 
Iowa, the engine died as I turned into 
a truck stop for fuel. Fortunately, 
Chrysler had sent along John Cham- 
berlin, a young engineer from its four- 
cylinder-engine program, who ably 
handled repairs. The trouble was a 
routine electrical failure in the dis- 
tributor's switch plate (a part in pro- 
duction for several years), one that 
could happen on many other cars. 

The biggest shortcoming of the 
K-body's design is that the rear win- 
dows don't roll down. There are flip- 
open rear vent windows, but roll-down 
windows would have been much nicer. 
In addition, down-shifting the auto- 
matic transmission was difficult until 
Chamberlin adjusted the linkage. 

I have to be impressed with the Re- 
liant. Here was a prototype with more 
than 50,000 miles on it—one that 
should have been noisier and sloppier 
than production-line cars—yet was 
more comfortable, quieter, rode and 
handled better, and produced better 
fuel economy than the brand-new GM 
X-bodies in last month's car test. If 
GM got an A-minus in our long dis- 
tance X-car tests last year [PS, July 
"79], then Chrysler rates an A. And 
stay tuned: PS will pit production Re- 
liant and Aries K-bodies against the 
X-bodies in a spring 1981 issue. E 
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For openers, our new 1981 GM @ 


DIC K L D n OX d © OES а соир le Of V eny 


intelligent things 
Its downward slope offers 


= s Р i "ES Ыг Р. z н ^ 
moressive visibility OT Ihe roar 1 A 


[| ( | WT [ ri | ial | | p ай | 
LB 1 i | i اليا‎ |" iI j 


| те 


ens |19] 25 [608] 800 


The range figures аге based on the 
fue 


available dual 16-gallon fuel tanks (32 


gallons total) 
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increased use of corrosion-ress 
steel in the pickup box. As witht 
GMCs, our new pickup is cover 
a Three-year Perforation from Có! 
Limited Warranty. Exhaust syste 
components are not included As 
GMC dealer for details on other 
imitations 

Inside the cab, the “news f 
new seats, new instrument pane 
ing, and new tim 


Depending on the model, vicam 
bes range from а standard 4 
Six to optional V-8s up to 7.4 I 
rof course, our GMC pickup with 
| liter diesel. 
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tant when it cornes to picking out a 
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Trucks are what we're all about. 


Monte Carlo's new skin for 1981 goes be- says Chevrolet, has been cut by 10 per- 
yond a mere face lift. Aerodynamic drag, cent, reducing drag coefficient to 0.483. 


New shapes, new engines, 
new transmissions—and a 
computer to meter fuel 


By JIM DUNNE 


Advanced aerodynamic engineering, 
engine improvements, a new auto- 
matic overdrive transmission, and a 
unique variable-displacement engine 
help General Motors present its most 
fuel-efficient lineup ever. 
The most visible changes in the 
1981 GM models are found in the com- 
panys A-Special personal luxury 
models—Chevrolet Monte Carlo, Pon- 
tiac Grand Prix, Oldsmobile Cutlass 
Supreme, and Buick Regal. But im- 
portant modifications to the 350-cu.- 
in. V8 diesel and the new Cadillac 
variable-displacement engine (see ar- 
ticle in this issue) also contribute to 
improved fuel economy 
| recently previewed these cars at a 
GM test track and interviewed the en- 
gineers responsible for the innova- 
tions. Here's what I learned about the 
1981 GM lineup 
Look closely al the A Specials, and 
you'll see aerodynamic shapes never 
used on this line before. Among the 
new features are fenders that are = 
blended with bumpers. flush-mounted Pontiac Grand Prix features flush head fenders, and less pronounced flaring of 
lights, smoothly matched bumpers and the lips on the wheel openings. 


how GM does it. Rear bumper (top, left) has a filler that fits flush 
with the rear fender, smoothing over a potential air pocket. Filler 
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Olds Cutlass Supreme has a distinctive wedge shape that makes 
car look longer and heavier, yet cuts drag by 15 percent. 
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New grille, new engine: Chevy pickup's 305-cu.-in. VB with 9.2:1 
compression delivers the same performance as last year's 350. 


for the front bumper (above, left) forms a smooth transition to 
the facia panel. New T-panels in the Regal's roof (above, right) 
also cut down on aerodynamic drag. 
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Chevette windshield is set flusher than last year's for aerody- 
namic smoothness. Car will get a four-cylinder diesel later. 
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High performance: The large 350-cu.-in. V8 engine is available 
once again in the 1981 California Camaro Z28. 
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opera windows, smoother fillers be- 
tween the front bumper and facia, and 
even a lower profile for the trim bar on 
the front of the vinyl half-roof. 

Grand Prix has all of these features, 
according to John J. Paskvan, a Pon- 
tiac engineer. The aerodynamic de- 
sign, higher-pressure tires, and a 
smaller engine result in a gain of 
about 10 percent in highway fuel 
economy, Paskvan says. Subtract 
from this the losses due to stricter 
emissions standards, and the 1981 
model shows a net fuel-economy gain 
of five to seven percent. 

Biggest engine in the Grand Prix is 
the 265-cu.-in. V8. But, says Paskvan, 
"performance on the highway will be 
the same as last year (when the 301- 
cu.-in. V8 was available) because of 
the reduced effort needed to move the 
car. Best of all, we're hoping for an 
EPA city rating of 18 mpg and 28 mpg 
on the highway." Last year, with the 
301-cu.-in. V8, EPA ratings were 17/ 
25 for city/highway driving. 

Top engines on the other personal 
luxury cars are smaller, too. Chevy 
has a 267-cu.-in. V8 as its largest en- 
gine, while Buick Regal features the 
4.1-liter (252 cu. in.) V6, eschewing 
V8's completely. Olds continues with 
the 260 V8 as the big engine in the 
Cutlass Supreme. 

Though aerodynamically cleaner, 
the styling changes in the A-Spe- 
cials—lower hoodlines, a wedge shape, 
and softer fender  shapes— were 
planned to make the cars look longer 
and heavier. The decision was made in 
1978, when the newly introduced and 
smaller A-Specials were considered 
too compact in appearance for big-car 
buyers. Now, with higher gas prices, a 
smaller, lightweight look would have 
been an asset. So it appears that GM 
has made a miscalculation. 

GM made a similar mistake when 
the company face-lifted its 1980 full- 
size cars to make them appear bigger 
and heavier, though the individual 
models, as with the A-Specials, are 
virtually identical in dimensions and 
a bit lighter than the cars they re- 
placed. | 

Additional fuel economy is obtained 
with a new Computer Command Con- 
trol (CCC) emissions-monitoring and 
fuel-metering system for all carbure- 
tor engines. The CCC gives more pre- 
cise control of the fuel-feed system, 
General Motors says. It includes a 
closed-loop (feedback) emissions sys- 
tem that monitors exhaust gases, 
changes the air/fuel mixture to main- 
tain an optimum 14.7:1 ratio, and reg- 
ulates the amount of exhaust gases 
routed back into the engine. 

An added control this year is a step- 
per motor on the carburetor that in- 
creases engine speed when the idle 
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slows to below 450 rpm. On command 
from the computer, the stepper motor 
reacts within 110o second to an engine 


‘slowdown. It allows GM to reduce the 


idle speed of all carburetor engines by 
50-100 rpm, thus improving fuel 
economy during the time when engine 
operation is most wasteful. 

When an added load, such as air 
conditioning or power steering, is put 
on the engine, the stepper motor 
nudges the throttle, but does not allow 
the engine to overspeed. Drivers will 
notice that the warmed-up engine 
runs at a steady 450 rpm at idle, even 
when these power-dragging systems 
are used. 

A 1981 CCC-equipped Grand Prix I 
drove performed with no engine slow- 
down when the air conditioner cut in 
or when the power steering was 
cranked to the full-turn position. In- 
stead, I noted a steady, quiet, low- 
speed idle. 


Improved diesels 


A big problem with GM's 350-cu.-in. 
V8 diesel engine has been eased by a 
roller bearing on the valve lifters. 


66 For carburetor engines, 


there’s a computerized 
emissions- monitoring/ 


fuel- metering system Юи 


Up to now, a diesel owner had to 
change engine oil once every 3000 
miles, or twice as frequently as for a 
gasoline engine. The difference is 
caused by blowby contamination of 
diesels compared with gasoline en- 
gines. With higher compression ra- 
tios —22:1 vs. 8.5:1 —more combustion 
waste passes the piston rings and gets 
into the diesel crankcase. The waste 
contaminates crankcase oil and is car- 
ried to the camshaft and valve lifters. 
The friction between the valve lifters 
and the camshaft creates a weak point 
in the engine; then wear is accelerated 
past acceptable limits. 

Thats why the friction-reducing 
roller bearings are used. And with 
that change, the oil-change interval 
can be extended. It’s an expensive fix, 
but needed to make the diesel more 
acceptable, say Olds engineers. Now, 
for 1981, the oil-change interval on 
diesels 1s 5000 miles. 

Another diesel innovation is a 
water separator in the fuel tank. 
Water in diesel fuel is a serious prob- 
lem, GM says. The separator removes 
water from the fuel right in the tank 
and feeds it into the engine in portions 


that pose no problems. In addition, a 
new warning light on the instrument 
panel flashes “water in fuel” to tell the 
driver when diesel fuel contains sig- 
nificant amounts of water. 
Diesel-fuel thickening in cold 
weather should be no problem on cars 
equipped with an optional electrical 
resistance heater that fits in the fuel 
tank. It switches on when the temper- 
ature of the fuel reaches median wax- 
ing levels, after the ignition is turned 
on. Available only when the engine- 
block heater is ordered, the new heat- 
er eliminates the fuel failure that oc- 
curs when the paraffin in number-two 
fuel oil thickens and clogs fuel lines. 


Automatic overdrive 


Fuel-economy tests show that cars 
will get two-to-three-mpg better high- 
way fuel economy with GM's new au- 
tomatic overdrive transmission now 
available in most full-size cars 7 
equipped with V8 engines. The gear- 
box is similar to the four-speed that 
Ford introduced on its full-size models 
last year, and should pose no special 
driving or maintenance problems. 
Overdrive gear slips in automatically 
at low highway speeds, slowing down 
the engine by one-third and boosting 
fuel economy two to three mpg. 

Also new in the drive train are lock- 
up torque converters, which are used 
with all automatic transmissions ex- 
cept those in front-wheel-drive cars. 
They improve transmission efficiency 
by six percent. 

For the first time, a V6 engine be- 
comes available on a number of big 
cars. Olds 98 and Toronado pick up 
the Buick 252-cu.-in. V6 astheir stan- 
dard engine for 1981. 

Chevrolet has a high-compression 
305-cu.-in. V8 in its pickup line that 
delivers the same performance as the 
350 V8 did last year. A detention sen- 
sor in the engine retards the spark 
when the engine begins to knock. 
When knock ceases, the spark returns 
(advances) to its normal setting. Che- 
vy believes that it can improve fuel 
economy by two mpg on the highway 
and one in the city, compared with 
last year's 350. 

As part of corporate reshuffling, a 
number of 1980 GM models will not 
appear this season; others, including 
the Chevrolet Monza and the Pontiac 
Sunbird, will be dropped at the end of 
1980. 

Next spring, GM's J-cars will be in- 
troduced to fill the Monza and Sunbird 
slots. They are front-wheel-drive sub- 
compacts, unnamed as yet, which will 
offer 1.8-liter, four-cylinder engines 
and 40-mpg EPA highway fuel econo- 
my. Four models are planned: two- 
and four-door notchback sedans, 
a fastback coupe, and a wagon. B 


A chameleon engine runs 
as a V8, V6, or V4 to boost 
fuel economy for GM's 
luxury flagship 


By JIM DUNNE 


Cadillac's variable-displacement V8/ 


V6/V4 engine, the best-kept secret of 


the 1981 models, might be the year’s 
most extraordinary technical achieve- 
ment. The concept is exciting because 
of its inherent simplicity and an un- 
usual smoothness in operation. (I'll 
tell you more about that later.) For 
the luxury-car buyer, the revolution- 
ary new engine means a significant 
improvement in fuel economy, with- 


Digital display indicates engine mode: 
four, six, or eight cylinders. Instantaneous 
and average mileages are also shown. 


out the usual loss of performance. 

“Our EPA fuel-economy numbers 
are not settled, but our target is a 10 
percent improvement,” says Robert 
Templin, Cadillac’s chief engineer. 
“You have to take off three to five per- 
cent this year for stricter emissions 
standards, so we net five to seven per- 
cent gain overall.” 

Templin talked me through the de- 
tails of the Cadillac Modulated Dis- 
placement engine in his executive of- 
fices in Detroit, and later took me out 
for a test drive of an Eldorado 
equipped with the new engine. I was 
impressed, both with the mileage im- 
provement and with the smoothness 
of operation as the engine switched 
automatically from V8 operation to 
V6 and V4. 

“The main reason for modulated 
displacement this year is to get our 
fuel economy up,” Templin explained. 
"You see the biggest improvement on 
the highway, and that could be four to 
five mpg. Actually, we get more than 
an overdrive system.” 

Modulated displacement is a simple 
system, one that’s been tried before. 
The basic idea is to shut down two or 
four cylinders when their power 1s not 
needed. You start out with V8 power. 
When power demand drops to a cer- 
tain point, the #1 and #4 cylinders 
shut down, creating a V6 engine type. 
If even less power is needed, the #6 
and #7 cylinders also shut down, cre- 
ating a V4. Asthe engine runs on few- 
er cylinders, it uses less gasoline. 

The basic idea, from an Eaton Corp. 
patent, involves adding four solenoid 
actuators to the four cylinders to be 
shut off [PS, July '77]. The solenoids, 


through a simple mechanical hookup, 
release the fulcrum on the intake- and 
exhaust-valve rocker arms when full 
V8 power is not needed. The rocker 
arms no longer move, and the valves 
remain in the closed position. The cyl- 
inder is shut down; no gasoline goes 
in, and none is lost. 

"In the cylinders that are shut 
down, a simple air spring results that 
puts virtually no load on the engine. 
We compress air in the cylinder on the 
upstroke; then that acts as a spring to 
push the piston back down as the en- 
gine turns," Templin points out. 
"Since there is no pressure on the ful- 
crum, the system is practically noise- 
less." 

As more power is needed—for as- 
cending a grade or passing—the sole- 

Continued 


Cutaway model shows solenoids that 
shut down intake and exhaust valves for 
four- and six-cylinder operation 
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Author Dunne points to wedge that 
houses solenoids atop valve cover with 


noid returns the fulcrum to the oper- 
ating position, and the valves once 
again open and close normally, re- 
turning more cylinders to the power 
mode. 

Ford Motor Company had a vari- 
able-displacement six-cylinder engine 
working in a prototype van a few 
years ago [PS, Jan. 77]. It ran mainly 
on six cylinders, but cut out to three 
when coasting or when less power was 
needed. Ford dropped the idea before 
it got into production, citing unfore- 
seen problems with the control system 
and minimal fuel economy gains. 

Cadillac's system has the fast-reac- 
tion devices to make the variable dis- 
placement work, according to Tem- 
plin. "We have a computer controlling 
the whole system. It checks the de- 
mands of the driver every one-tenth of 
a second. That means there is no lag 
between driver demand and engine 
response. In addition, our fuel injec- 
tion is perfectly suited to the system, 
and works instantly in response to the 
computer." 

Where earlier systems of Eaton and 
Ford depended on vacuum power and 
mechanical linkages, the new system 
uses electronics. That helps make the 
switching smoother than a gear shift 
in an automatic transmission. Actual- 
ly, the system works so smoothly and 
quietly that you don't notice it —even 
when you know it's working. 


No gimmick 

For Cadillac, this is no attention- 
grabbing gimmick. Modulated dis- 
placement is on all 368-cu.-in. V8 en- 
gines, the standard power plant for 
the 1981 models except for those that 
offer the 350 diesel. A third engine, 
the 252-cu.-in. V6, is optional. Cadil- 
lac figures that more than 60 percent 
of its 1981 cars will have the modu- 
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his right hand; his left hand indicates wir- 
ing that runs to the engine computer. 


lated-displacement 368-cu.-in. V8. 

Get behind the wheel of a 1981 El- 
dorado as I did, and you soon find out 
just how smoothly modulated dis- 
placement works. I drove through city 
streets, where the engine worked on 
eight cylinders virtually full time, 
then took a drive on high-speed free- 
ways so the V6 and V4 functions could 
come into play. 

The engine is set up so that it runs 
on eight cylinders up to 27 mph. 
Above that, depending on driver de- 
mand and road conditions, the com- 
puter automatically selects V8, V6, or 
V4 modes. Typically, you accelerate to 
55 mph on a freeway in eight-cylinder 
mode. As you maintain the speed lim- 
it, the engine drops to V4 mode. It will 
remain there on level surfaces, but 
switch to V6 or V8 if power is needed 
on hills or curves to maintain speed. 

As we zipped onto the Detroit free- 
way, Templin noted that the mostly 
flat Interstate 94 is ideal for the en- 
gine. "We could go to Chicago with 
four cylinders working almost all the 
time," he told me. "That would mean a 
four- to five-mpg improvement-—bet- 
ter than if we had overdrive." 

Only once in all of the displacement 
changes did I note a slight nudge in 
the drive train. At all other times, the 
shift to each displacement was imper- 
ceptible. And the nudge I felt was 
about one-quarter the magnitude of a 
normal transmission shift. 

You can't tell what's happening by 
listening to the engine. The well-insu- 
lated coupe allowed no engine noise to 
filter into the passenger compart- 
ment. Vibration was nonexistent, too, 
though that's not surprising: The en- 
gine will never lug down in four-cylin- 
der mode, but switch to V8 instead. 

So how did I know when I was using 
eight, six, or four cylinders? A digital 


display on the instrument panel 
flashes "8," "6," or "4" as the engine's 
mode changes (see photo). This is part 
of three information displays; the oth- 
er two show average fuel economy for 
each trip and instantaneous fuel econ- 
omy. 

Of the three displays, the instanta- 
neous fuel economy is the most infor- 
mative. On the highway, it will show 
ranges of between 16 and 18 mpg 
when the engine is running on eight 
cylinders, then jump to 24—27 mpg as 
the four-cylinder mode kicks in. After 
a few miles of observing, you can tell 
which mode the engine is using sim- 
ply by checking the fuel-economy 
readings. 

There is one big driving difference 
between a regular V8 and the vari- 
able-displacement V8. Coasting down 
from speed in the four-cylinder mode 
is like freewheeling. Little retard is 
put on the drive train. 

"You could coast forever," is the 
way Templin describes the difference. 
It's true that the coasting down is sig- 
nificant to a point, but not so much as 
to be dangerous. At 27 mph the engine 
again shifts to eight-cylinder opera- 
tion, with its added drag slowing the 
car in normal fashion. À special retard 
for mountain driving keeps the car 
from speeding down long grades. 

It is interesting to note that the six- 
liter-rated engine operates as a three- 
liter size when four cylinders are shut 
off. That's sufficient for running con- 
venience and comfort options while 
maintaining a highway speed. 


Reverse turbocharger 


Templin has a number of ways of 
describing variable displacement, but 
one of the most accurate is "reverse 
turbocharger." 

"We have the power of a turbo- 
charged engine at low speed when the 
V8 operates. But when we cruise at 
higher speeds, we use four-cylinder 
power. That's just the reverse of the 
way that turbocharged small engines 
operate." 

Cadillac does not see the variable- 
displacement concept working in 
small engines. The 368-cu.-in. V8 in 
the Cadillac—the biggest displace- 
ment engine available on any Ameri- 
can car—works fine because it never 
really taps its full power potential. In 
smaller engines, there is less margin 
to tap, so there's less gain in fuel econ- 
omy. 

The use of variable displacement in 
trucks that run unloaded much of the 
time is a natural, but its life in pas- 
senger cars probably will be short. GM 
and the rest of the industry will drop 
larger V8 engines by 1985, when V6s 
and fours will take over the major 
share of production. 8 
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— [o spread the comfort, 
add or extend ductwork 


By EVAN POWELL 


Owners of wood stoves I’ve talked 
with, particularly those using air- 
starvation types [PS, Feb. '78], are 
pleased with the basic performance, 
but they want more comfort. They’re 
baked in the overheated room where 
the stove is located, and shiver in oth- 
er rooms. 

The problem is that a wood stove is 
a point source of heat. Its ability to cir- 
culate air is limited by walls, parti- 
tions, and furniture. In a large open 
area, a wood stove probably could heat 
the 3500 square feet claimed by sales 
people. But houses just aren't built 
that way. Another problem is that 
stoves put out "raw" hot air, not the 
filtered, humidified air we're accus- 
tomed to. 

I tackled these problems in two test 
installations that got a lot of use last 
winter. My conclusion is that a few 
simple, low-cost modifications to ex- 
isting warm-air ducts in a home can 
integrate a wood stove into the heat- 
ing system. The result is a better dis- 
tribution of air for greater comfort. In 
most cases, these modifications can be 
a do-it-yourself job. 


Moving heat 


One element of every warm-air fur- 
nace is a supply plenum. It traps hot 
air flowing from the furnace and chan- 
nels it into individual ducts. Normal- 
ly, room air is picked back up through 
an intake near the floor level, and re- 
turned to the furnace where it is re- 
heated and recycled. 

When a wood stove is in operation, 
the room it squats in is similar to a 
plenum, since it's collecting most of 
the heat from the stove. Removing 
some of that air and distributing it to 

Continued 
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other areas of the house serves a dual 
purpose: It raises the temperature in 
distant rooms and lowers the temper- 
ature in the room where the stove is 
located to a comfortable level. 

Simply running the furnace fan 
does this to a limited degree, too, but 
usually the return-air grille opening 
is poorly positioned. It doesn't pull 
much heat back into the system. 
When I located the return-air grille 
near the ceiling, I found that it made a 
substantial difference in comfort lev- 
els throughout the house. 

Our test installations involved two 
very different problems. On Chestnut 
Mountain (our PS test facility), a free- 
standing Buck stove is situated in a 
two-story "great room." A loft and bal- 
cony office open into this area up- 
stairs. Using the stove alone, the re- 
sults were predictable: When the low- 
er area was comfortable, the upper 
area was too hot. And the basement 
was frigid. 

One extension of the main return- 
air duct to the upper level allowed me 
to add a return-air grille in both the 
loft and balcony areas, near the peak 
ofthe cathedral ceiling. Now I just flip 
on the blower and within minutes all 
areas are brought to a more comfort- 
able temperature. 

At the second installation, the fire- 
place is located upstairs on the upper- 
level living room with the kitchen and 
master bedroom. The den and three 
other bedrooms are downstairs. A 
Craft fireplace insert with a blower 
was mounted in the fireplace. The 
duct from an existing low-return in- 
take was extended to near the ceiling 
level. Without the blower running, it 
was often necessary to heat the stove 
room to 80 degrees or more to main- 
tain comfortable temperatures in oth- 
er rooms. 

With the redistribution blower run- 
ning, temperatures in the living room 
dropped to a much more comfortable 
level. Even during 15-degree nights, 
the lowest temperature recorded in a 
downstairs bedroom was 58 degrees. 


Modifying ducts 

To redistribute wood-stove heat in 
your home, analyze your problem and 
the existing return-air duct system. If 
a return intake grille is not located 
near the stove, you can run a new duct 
and connect it to the return-air system 
below the floor level. Otherwise, an 
extension should suffice. Often, you 
can dothis by removing a sheet of pan- 
eling, or extending the return-air duct 
from behind if it runs through a closet 
nearby. 

You can use any approved duct ma- 
terial, such as sheet metal, for the ex- 
tension. I used Johns-Manville Duct 
Board, a heavy foil-backed, rigid fi- 
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— ADDED INTAKE 
LIVING ROOM 


FIREPLACE 
INSERT 


BEDROOM 1 


berglass material that can be formed 
with simple tools into rectangular 
ducts. It's available from both insula- 
tion and heating suppliers in four-by- 
10-foot sheets. Duct Board makes do- 
it-yourself jobs easier; it's quiet, self- 
insulating, and has a built-in vapor 
barrier. 

In both test installations, supply 
ducts were already insulated. That's a 
must for low-level heat distribution if 
the ducts are located in an unheated 
area. 

When a low-to-high-level duct mod- 
ification is made, a damper can be in- 
stalled to select between the two in- 
takes. A high wall return is the most 
efficient place to pick up return air for 
central air conditioning as well as 
heat redistribution. 


Free-standing stove is located in a two- 
story "great room." In this installation 
modified by author, rooms in the upper 
level overheated while those below were 
chilly. Intake duct for redistribution of heat 
was extended to reach near peak of ceil- 
ing. Johnson Control filters were fitted 
through grilles (left). 
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Fireplace insert (above, left) was added to 
fireplace located in large upper-level 
room of second upgraded installation. Ini- 
tial setup provided little heat to rooms on 
lower level. An extension from lower 
grille provided high-level intake for redis- 
tribution. A manual damper isolates ei- 
ther grille as desired. 


TEXISTING 


The value of winter humidification 
in homes is generally well accepted. 
Humidity levels around 35-40 per- 
cent eliminate problems of furniture 
and wood drying, and make you feel 
more comfortable by slowing the 
evaporation rate of skin moisture. 
You can be perfectly comfortable in a 
room of 65-68 degrees with an accept- 
able humidity level, and feel cold in a 
dry room at 80 degrees. 

Don't forget that relative humidity 
(RH) is relative. Cold outdoor air may 
be at 90 percent relative humidity. 
But when it enters your house and is 
heated to 68 degrees, its relative hu- 
midity can drop below 10 percent. And 
that's drier than the Sahara desert. It 
doesn't matter how fast or slowly it's 
heated or what the heat source is. It's 


the change in temperature that 
makes the difference in the humidity 
level. 

But humidifying can be a tough job. 
The Aqua-Mist Humidifier people of- 
fer an answer: an unusual combina- 
tion of spray and evaporative humidi- 
fier principles. It's available in a by- 
pass unit —the kind I used—or in mod- 
els that fit under or on the side of the 
main warm-air supply duct. The in- 
stallation worked (see photos), main- 
taining reasonably good levels of 
moisture. 


Adjusting temperatures 


Homeowners often complain that 
the thermostat is located in the same 
room as the fireplace. With a heat-re- 
distribution system, that's desirable 
because it gives you a manually inte- 
grated "hybrid" system. Just set your 
furnace thermostat to the lowest level 
at which you wish to maintain tem- 
peratures. If you're away from home 
often, you may want to consider a re- 
placement thermostat that can be set 
as low as 40 degrees. When the wood 
stove is used, the higher temperatures 
will override the thermostat and the 
furnace won't run. If you're away from 
home or the fire dies down on a cold 
night, the furnace will run as often as 
necessary. 

At Chestnut Mountain, the mar- 
riage between the wood stove and our 
Coleman high-efficiency heat pump 
proved to be practically ideal. A heat 
pump is very efficient at temperatures 
down to 40 degrees F or so. I like to 
crank up the wood stove on the first 
really cool day, but it's not very effi- 
cient in mild temperatures since you 
must keep the air shutters nearly 
closed. Allowing the heat pump to 
maintain temperatures during mild 
weather and using the wood stove 
when temperatures get in the 30's and 
below utilizes both heat sources under 
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Bypass humidifier can be i 


comfort level of air within home. 


nstalled be- 
tween supply and return-air systems. Ad- 
justable humidistat controls moisture and 


Notching knife is pulled through Johns- 
Manville Duct Board (top, left). Special V- 
notching tool (top, right) can also be used 
for DIY ducts; heat-sensitive tape seals 


the conditions at which they operate 
best. 

Your wood stove is a substantial in- 
vestment. A few more dollars and a 
little time can integrate that heat 
source into your home's present heat- 
ing system, and allow it to operate 
more efficiently and deliver filtered, 
humidified air as a bonus. 


For two more reports on 
home heating, turn page 


EXTENSION 
DUCT 


DAMPER 


LOWER 
INTAKE 
(EXISTING) 


|! 


corners and joints. Board is folded (above, 
left) to form duct corners. Taping (above, 
right) completes job for rigid installation 
free of rattles and vibrations. 


ЕС an 
INTAKE 
OPENING 


| NOZZLE 


Aqua-Mist humidifier is especially de- 
signed for low-temperature applications. 
Nozzle sprays atomized mist against me- 
dia pad positioned directly in path of air 
flow. Pressure differential between sup- 
ply and return-air systems causes air flow 
through humidifier. Other models are be- 
neath or on side of ducts. 


Return-air-duct extension should reach 
as close to ceiling as possible. Top intake 
grille is installed so louvers are directed 
upward. Manual damper allows lower 
grille to be used with conventional warm- 
air heating system. The damper is closed 
for high-level intake during redistribution 
or air conditioning. 
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adjustments 


to cut fuel costs 


TRANSFORMER 


MOTOR 


————BLAST TUBE 


-— — —FLAME-RETENTION 
HEAD 


High-efficiency oil burner has flame-re- 
tention head to ensure more even com- 
bustion and afterburning of vapors. Air 
shutter is adjusted with combustion-test 
instruments to regulate air-fuel ratio. 


IGNITION ELECTRODES, 
NOZZLE— my 
k 7] 


ча 


Concave design of flame-retention head 
allows air to swirl into vapor for more 
even mix. Nozzle assembly, exposed 
here, fits inside blast tube with nozzle tip 
behind hole at center of head. 


POPULAR SCIENCE 


Want to heat your home for less than 
last year, or maybe even the year be- 
fore? Despite the second round of price 
escalations for fuel oil and gas, it's 
possible. You won't do it by bolting on 
a miracle gadget in a sealed box, but a 
few modifications and techniques can 
make for big savings. 

Most of these tricks are well known 
to heating technicians, and the re- 
quired parts are available from heat- 
ing suppliers in almost every town. 
When these adjustments are made as 
part of normal furnace maintenance 
and cleaning, cost should be minimal. 
But you should know what to ask for. 

You should also understand some- 
thing of the basic operation of a fur- 
nace. The burner regulates the 
amount of fuel and air that flows into 
the furnace and ignites the mixture. 
The flame is contained within the 
combustion chamber, which is inside 
a large compartment called the heat 
exchanger. The gases flow out of the 
combustion chamber, through the 
heat exchanger, and exit through the 
flue or vent to the outdoors. While all 
this is going on inside, the furnace 
blower is circulating air from the 
house around the outside of the heat 
exchanger. Heat is transferred to 
room air with no interchange with the 
flue gases; the heated air flows 
through the supply ducts and back 
into the house. 

With an oil burner, a pump brings 
oil from the tank and forces it through 
a nozzle into the combustion chamber. 
Both nozzle size and pump pressure 
determine the amount of fuel that 
flows into the furnace. Nozzles are 
classified by the amount of fuel they 
deliver each hour at a pressure of 100 
pounds per square inch. 

You probably don't need all the ca- 
pacity your burner is delivering. 


Many furnaces were oversized for the 
space to be heated when they were 
first installed. If you have since insu- 
lated, weatherstripped, and sealed 
your home, the heat loss is probably 
far less than the burner rating allows 
for, so the burner is now even more 
oversized and less efficient. 

"Downfiring" or "derating" simply 
involves reducing the nozzle size to 
cut down the amount of fuel the burn- 
er consumes. My own furnace was 
originally equipped with a 1.00 noz- 
zle: At constant operation, the burner 
would consume one gallon of fuel per 
hour. I reduced it in stages until now 
it's equipped with a 0.65 nozzle. This 
has proved more than adequate. It 
doesn't mean that I've reduced oil con- 
sumption by 35 percent, since the fur- 
nace runs longer. But it is more effi- 
cient, and the gain is noticeable (from 
15 to 20 percent in my case, based on 
fuel consumed per degree-day). 

How low can you go? That depends 
on several factors. The design temper- 
ature of your area is equal to the cold- 
est nights you normally experience 
during a heating season. At that tem- 
perature, a properly sized burner will 
operate constantly. On the rare occa- 
sions when temperature drops lower, 
the heat level in your home may also 
drop somewhat. (Another limiting 
factor is the combustion chamber; 
more about that in a moment.) 

This same technique applies to gas 
furnaces, except that smaller orifices 
rather than nozzles are substituted for 
the present ones, reducing gas input. 

With most modern furnaces, you'll 
find that you can downfire substan- 
tially without any combustion-cham- 
ber modification. In my previous ex- 
ample, the firing rate is little more 
than half the original, yet I’ve had no 
problem in this area. 

For adequate heat transfer, there 
should be proper flame contact with 
the surfaces of the combustion cham- 
ber, which can be determined by look- 
ing at the flame pattern with a special 
mirror. 

If the combustion chamber is too 
large or if it's damaged, special "wet 
pack" repair kits are available. Using 
this kit, the ceramic material is 
molded onto the inner surface of the 
chamber, then the burner is fired to 
harden it. The resulting ceramic fiber 
material is durable and efficient. 

The nozzle regulates the amount of 
fuel passing into the burner, but air is 
also important to the final mixture. 
The air flows into the burner through 
a passageway called the blast tube. 
For top efficiency, the fuel/air mixture 
must be consistent and must occupy 
the proper volume of space. Modern 
turbulators, or flame-retention heads, 
introduce the air to the fuel vapor in a 


swirling pattern that helps promote 
even burning. Older burners can often 
be fitted with a new head to improve 
their efficiency. 

At the same time these modifica- 
tions are made, the inner heat-ex- 
changer surfaces, smoke pipe, and 
chimney should be thoroughly 
cleaned. Soot can insulate and, in se- 
vere cases, restrict the flow of the flue 


gases through the heat exchanger, 
thus reducing the heat transfer to the 
room air. 

The result of all these modifications 
can be evaluated with combustion- 
test instruments. Tests should include 
a check of flue temperature, draft, 
smoke density, and CO, level of the 
flue gases. At each step, the techni- 
cian should adjust the burner to the 


highest possible level of efficiency. 
The next time you call for furnace 
maintenance, tell the servicing agen- 
cy what you expect and ask about its 
experience with upgrading the effi- 
ciency of burners. If your furnace is 
more than five years old and you have 
reduced your home's heat loss, these 
modifications should help you beat 
last year's fuel bill.—Evan Powell 


How safe are 


automatic 
flue dampers? 


Since our last report on automatic flue 
dampers [PS, Jan. '76], a lot has hap- 
pened—not so much to the products as 
to the regulations that govern their 
installation and to industry-wide 
safety standards. During this time, 
also, claims made for many of the de- 
vices have become less exaggerated. 

Dampers help reduce some ofthe in- 
efficiency of the furnace. During nor- 
mal burning operations, about 25 per- 
cent of the heat produced goes up the 
chimney with the flue gases. But heat 
loss doesn't stop there. When the fur- 
nace shuts down, the thermosiphon- 
ing action of the heated air rising up 
the chimney can continue, even with 
air at room temperature. 

That's where the add-on flue damp- 
er comes in. Installed in the smoke 
pipe, a damper blade automatically 
closes to stop the flow of air up the 
chimney when the furnace is not oper- 
ating. A switch or relay is incorporat- 
ed in the damper mechanism to pre- 
vent operation of the burner motor or 
gas valve until this damper reopens. 

The units Гуе just checked out are 
reasonably well constructed and in- 
corporate the proper safety devices. 
They are also listed as having met the 
safety standard of Underwriters Lab- 
oratories—a standard that was nonex- 
istent at the time of our previous tests. 
The American National Standards In- 
stitute and the American Gas Assn. 
have also established standards for 
vent dampers and their installation. 
The damper's track record for safety 
has been good so far. 

Though the vent dampers them- 
selves seem to be safer than in 1976, 
it's still possible for them to be im- 
properly installed. They're not mar- 
keted or intended for DIY installa- 
tion. But even when a pro does any 
flue-gas job, check his work. 


For example, Sears introduced such 
a unit (for gas furnaces) in many of its 
retail stores a year ago, but would 
only sell it installed (if anyone but a 
qualified pro put it in, all warranties 
were voided). Even so, there were 
problems, since there are wide varia- 
tions from furnace to furnace, as well 
as in house wiring. 

So Sears has quit selling automatic 
dampers and is now offering athermal 
damper in many stores. Heat-actu- 
ated, it works on gas water heaters as 
well as furnaces—but you'd need two 
to cover both, since you should never 
double up on dampers. 

The actual saving you can realize 
depends on the present installation 
and location of your furnace. The 
damper will do nothing for you during 
the normal operating cycle of the fur- 
nace. However, many furnaces are off 
substantially longer than they're run- 
ning, especially in mild weather, and 
the damper can save heat loss if the 
furnace draws upon room air. 

Theres an alternative to vent 
dampers. If outside combustion air is 
avallable to the furnace burner, no 
scavenging of conditioned room air 
will occur during the off cycle, al- 
though the flue damper could still 
have some slight advantage by reduc- 
ing the cool-down of the heat exchang- 
er. And downfiring the burner (as de- 
scribed on the previous page) will also 
net you some savings when the burner 
is in operation. 

In most areas, a vent damper will 
cost from $250- $500, installed. I'd 
recommend installing a double fail- 
safe device at the same time—an oil- 
inlet-line solenoid valve for an oil fur- 
nace or an additional gas valve for a 
gas furnace, to insure that the burner 
cant come on with the damper 
closed.—Evan Powell 


Flue damper—a simple device with blade 
inside steel housing—is designed to re- 
place short section of smoke pipe. Relay 
prevents operation of oil-burner motor or 
gas valve until damper is fully open. 


Dampers don't seal opening in smoke 
pipe entirely, in order to allow for some 
burning after shutdown. This gas model 
has hole in center for pilot exhaust. Addi- 
tional knockouts are provided in case 
smoking occurs in test operation. 
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Thermostat 
setback 


Here's proof it saves 


By ED MOSLANDER to supply that documentation. It is 
also the first to use winter-1980 heat- 

Depending on where you live, region-  ing-fuel prices. 
al heating-fuel prices, your house size The study was conducted by Honey- 
and the quality of its insulation, you well, a leading manufacturer of ther- 
can save up to $200 annually on fuel mostat setback devices. It says turn- 
by setting back your thermostat at ing down your thermostat from 70 to 
night and when по one is home during 60 degrees, for two eight-hour periods 
the day. each day, saves 14 to 21 percent per 
Fuel savings from thermostat set- year in heating costs. If someone is 
backs have long been accepted as home all day, a single setback of 10 
fact, but little documentation existed degrees for eight hours at night saves 
to support it. Now a new study, con- between eight and 13 percent. If a 10- 
ducted in 38 cities in the nine most degree setback is too severe, turning 
populous cold-weather states (all іп down your thermostat five degrees for 
the Northeast and Midwest), appears two eight-hour stints produces sav- 


Average annual household saving: 


GAS — 
annual 
Saving with Average annus! Saving with cost 
single setback cosi Saving ($) оиа! setback saving ($) 

City: (e 5° 10° ЩТ (9) 5°10 5:10 City 
Albany, N Y 7.11 38/60 13/19 71:103 Albany, N.Y 
Boston, Mass El 35/56 13:19 66:96 Boston, Mass 
Buffalo. М.Ү 6.10 31:51 11717 56:87 Buffalo, N.Y 
Chicago, I 711 37/58 12:18 6395 Chicago, 111 
Cincinnati, Ohic 8.12 30/45 14:21 53:79 Cincinnati. Ото 
Cevetand, Ono "10 26:37 12:18 45687 Cleveland. Ohic 
Detroit, Mich 7:11 29:46 12:18 50.75 Detroit, Mich 
East St Louis. |t 3:13 32:47 15:21 54,75 East St. Louis, Ili 
Grand Rapids. Mich 5.10 25/42 11:17 46,72 Grand Rapids. Mich 
Green Bay, Wis. 5:9 26.46 315 45,77 Green Bay. Wis 
Harrisburg. Pa B12 38.57 14:2] 66.30 Harrisburg, Pa 
Indianapolis, Ind Peli 25/39 13/19 46/67 Indianapolis. ind 
Lansing. Mich 6.10 24/40 3 44/68 Lansing. Mich 
Madison, Wis 6/10 31/52 9:16 52:83 Madison, Wis 
Milwaukee; Wis 6/10 33/35 LO: I6 55/68 Milwaukee Wis 
Newark N.J 8:12 38.58 14 2] 67:101 Newark M. 
New York, M * BTA 49:74 14. 21 86.123 New York N у 
Philadelphia Ра Bile 34/5 | 5989 Рппайергта. Pa 
Pittsburgh, Pa аф 30,47 | 55/80 Pittsburgh. Ра 
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ings of between eight and 15 percent. 
And even if you reduce your setting 
only five degrees for one eight-hour 
span, you still save between four and 
nine percent annually. 

The most reliable and convenient 
way to achieve these energy and mon- 
ey savings is to install an automatic- 
setback or clock thermostat, Honey- 
well says. 

A clock thermostat can be pro- 
grammed to make four adjustments 
daily, turning the heat off when vou're 
sleeping and when no one is home, 
and turning it on again before you get 
up in the morning and arrive home in 
the evening. You don't need to reset 
the heat, nor do you wake up to a cold 
house in the morning. 

Installing a clock thermostat costs 
between $60 and $150. But the initial 
investment can pay for itself within 
one to three years, Honeywell says. 
For example, if you live in New York 
City and heat your home with oil, set- 
ting back your thermostat 10 degrees 
for two eight-hour periods saves $167 
a year (see table). If you live in Chica- 
go you save $180, and in Albany. 
N.Y., $199, the largest saving of any 
city studied. 

If you heat with natural gas, the re- 
payment period is longer. But with 
the price of all heating fuels expected 
to rise, the savings should get larger 
and the payback period shorter. 

In addition, the federal government 
allows a tax credit of 15 percent of the 
purchase and installation costs, fur- 
ther reducing payback time. H: 


Average annual household saving: 


OIL 


Saving. with Average annual Saving with 
single setback GSE Saving tpl) dual setback 
to) 5°10 ot е 


10 5e) 5110 

пип n 

54.101 13/19 

64/106 11/17 

11 70/110. 12:18 

812 67:106 14/21 

! 0 58/57 12/18 

m 68/107 2/18 

9:13 Fa 107 15/21 

510 62:104 11/17 

59) 106 9/15 

70/105 14/2] 

63/100 13/19 

53/105 11/17 
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PS leisure-home plan 


Stacked deck 


By AL LEES 


Normally, you'd never choose to play with a stacked deck, 
but that's the feature that makes this house fun. Instead of 
one giant wraparound, the deck is split intothree parts and 
stacked on two levels. Both main bedrooms on the lower 
floor have a private balcony, with architect R. M. Engel- 
brecht's characteristic bench-rail. Upstairs, sliding glass 
doors at each side of the fireplace chase give access to the 
full-width deck. The entire house extends beyond its con- 
crete pedestal on steel beams. 

In the prototype structure I recently explored (on a New 
Jersey lakeshore), a long ramp brought me to the mid-level 
entry hall, flanked with closets. From there I could either 
descend half a flight to a hallway that gave access to three 
bedrooms, or climb into a dramatic living/dining area. 
Unique four-way, wood-and-metal trusses fanned out 
around an apex skylight, and the underside of the roof 
deck, also exposed, served as rustic background to this 
overhead sculpture. It was a delight to step out onto the 
cantilevers on both levels. I truly enjoyed playing with this 
stacked deck. ^ B 


NN 


Here's how to order your V-PAC plans 


Construction plans for the Stacked Deck (VPS #50) are $50 a set, 
$65 for three sets, $75 for five sets. Add postage/handling charge 
of $1.50 in continental U.S., $2.50 elsewhere. Catalog of V-PAC 
plans is $4. From Vacation Plans Service, Box 622, Princeton, 
N.J. 08540 (U.S. funds only). 


V-PAC Council is a group of building-material manufacturers 


promoting quality leisure-home plans. Members include Ameri- 
can General (stairs), Andersen (windows), Darworth (stains), Du 
Pont (finishes), Frigidaire (appliances), GAF (roofing), Georgia- 
Pacific (paneling), Heatilator (fireplaces), Johns-Manville (insula- 
tion), Myers (pumps), Pass & Seymour (electrical), Simpson 
(decking, siding), Singer (heating), Universal-Rundle (baths). 
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Triple 
solar systems 


Air, earth, and water 


work together to keep 
this pool house cozy 


Luxurious pool-spa has / i. 
separate air solar collector — HAM E 3 CROSS SECTION 
with underground storage BF. te i 
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By PAUL BOLON MA „Ж \\ “мә, 
DESIGN BY STEVEN KING 
INTERIOR BY TERRY KING 
итро 
When Steve and Terry King think of PANEL 


swimming, they think Bermuda—al- 
though they live near Baltimore. So 
when they built a special pool and hot- 
spa wing on their house, they included RS ^i 
enough capacity in their hybrid air 
and water solar collection systems to 
maintain a tropical atmosphere in- 
doors throughout winter. 

Why two systems? The Kings 
wanted a constant 85-degree tempera- 
ture in their pool. Relying on the pool 


SUPPLY DLUuc T ING 


RETURN DUCTING 


4^ CONC SLAB WITH VAPOR BARRICA 
OVER 2° FiOID INSUL АТТОР 
B" BLOCK 
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alone to store enough heat to keep it- BLOCK OMIL VAP BARRIER \ / жы 
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self and the room warm would mean OUR AW AL |. 2" GAND BED | a" BLOCK LAID ON SIDE CONO FOOT IRM 
REINFORCING МО MORTAR AT ENDS ^" 
that water temperature would vary 38'112" CONT CONC FOOTING FOR AIR PASSAGE 


considerably. Instead, they built an 
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Heat-storage bin was filled with 35 tons of stone. Hot air from Unusual truss design orients collectors at optimum angle ta 
collector is routed through bin when pool house is warm. winter sun and provides 28-ft. clear span over pool. 
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air-heated rock-storage bin to keep 
the pool house warm. When the pool 
temperature drops too low—in Janu- 
ary or February—there’s a small 
backup gas boiler to raise the water 
temperature a few degrees. 

Pool and hot-spa water are circu- 
lated through SolaRoll extruded col- 
lectors [PS, June '79] under single 
glazing. On a sunny afternoon, the 
six-ft.-dia. spa is heated to 95-100 de- 
grees in an hour by diverting all col- 
lector flow through it. 

The air-collection system is more 
complex. The attic-type air plenum is 
triple-glazed with reinforced fiber- 
glass and two layers of clear film. 
The air-handling system includes a 
below-ground rock-storage bin by the 
pool (see cross section) with 35 tons of 
stone, air ducts, and motorized damp- 
ers—all under the pool deck. A fan can 
direct heated air to the pool house, to 
rock storage, or from rock storage to 
pool house. Flow is controlled by a 
thermostat and a differential control- 
ler. 


Performance 

The system has worked well so far, 
the Kings report. During last winter's 
two coldest months, they used the gas 
backup to warm the pool on about half 
the days—usually a single short cycle 
in late afternoon. Surprisingly, flow 
from the air collectors was never 
vented directly into the pool house; 
nor did the fan circulate air from the 
rock-storage area to the room. Enough 
heat from the rock apparently radiat- 
ed through the pool-house floor to sat- 
isfy the thermostat. In fact, the Kings 
often opened the doors in the foyer be- 
tween pool and house to draw extra 
warmth inside (using a pool blanket to 
keep humidity down). Air tempera- 
ture never fell below 60 degrees inside 
at night, and generally climbed into 
the 70's by afternoon. 

Summer brought no problems of 
overheating. Open windows kept in- 
side temperatures comfortable, even 
though the solar devices operated just 
as in winter. 

Study plans are available (for $4) 
from Solar King Supply, Box 2596, 
Hyattsville, Md. 20784. Full construc- 
tion plans cost $60 per set, $90 for 
four. For a list of SolaRoll dealers, 
write: Bio-Energy Systems Inc., 
Box 87, Ellenville, N.Y. 12428. | 


Free-form pool (top) measures 16 by 32 
feet; circular spa is six feet across. Sky- 
lights in north roof are seven feet long and 
set between trusses. Blue outdoor grass 
carpet covers deck area around pool. 
Posts and wood trim inside are redwood; 
ceiling is painted a light blue shade. Water 
is pumped through solar collectors in bot- 
tom half of wall (left); larger panels on top 
are triple glazing over air plenum. 
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Metallic laminates from Wilsonart (right) 
are a luxurious medium for walls, furni- 
ture, cabinets, and fixtures. High-relief 
surfaces produce contrast and dramatic 
highlights whether the finish is a pattern— 
such as Copper Rounds (top, far right) or 
Maya Metallic (below, far right)—or an ab- 
stract texture, as in Copper Dynasty 
(upper right) or Copper Laminate (below). 
Brilliant aluminum and brass hues and 
other textures are also available. Because 
these showy metallics are relatively ex- 
pensive (five—six dollars per sq. foot), a 
smart use for them is as accent strips 
around the house—on backsplashes, vent 
hoods, mantels, etc. Brochure of metallics 
is available from Ralph Wilson Plastics, 
500 Gen. Bruce Dr., Temple, Tex. 76501 
Author's own coffee table (top photo), a 
i 15 inches tall, is cov 
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Now finish furniture 
the permanent way, 
with these elegant, 
light-duty laminates 


By STEPHEN WEISS 


Today's plastic laminates afford a 
wide range of finishes and colors that 
meet almost every decorating chal- 
lenge. The emphasis in new laminate 
designs is on style, mainly because 
laminates are being used more and 
more as pure decoration rather than 
hard-working counter-top surfaces. 

Metallic finishes are among the 
most dramatic and fastest growing 
new designs. But, as with some other 
new styles, they are for light duty. 
They clean as easily and are as dura- 
ble as the older laminates, but their 
finishes would dull with heavy use. 
Wilsonart recommends that their me- 
tallics be used on vertical surfaces 
(like our table base, below) or less- 
used horizontal surfaces. In particu- 
lar, the company reports, people are 
applying metallics as accent strips on 
walls and cabinets for highlighting— 
and at a cost of five to six dollars per 
sq. ft., metallics should be used judi- 
ciously. 

I used a variety of Wilsonart lami- 
nates to cover the three tables shown 
(below, right). For a young girl's room, 
I built a Parsons table wide enough to 
tuck a single bed underneath, and cov- 
ered it with a white textured laminate 
that wouldn't fight the bright yellows 
and greens in the room. Our son's 
night table had two laminates: the 
same white laminate as on the Par- 
sons table, and Wilsonart's Brushed 
Aluminum on the bottom cube to add 
a little pizazz. The 42-in.-square coffee 
table in the living room was covered 
in Almond Leather. 

Covering tables with laminates 
simplifies both carpentry and fin- 
ishing. Virtually any lumber can be 
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Laminate application begins with accu- 
rate measurement of table frame (top left) 
and transfer of dimensions to design side 
of laminate, adding '4 inch all around for 
clearance. Cut laminate with fine-tooth 
saw-—either sabre saw with metal-cutting 
blade or hand saw. Hand-saw cutting an- 
gle is flat, about 15 deg. (top right). Lay 
tape along “good” side of cutting line to 
prevent chipping. After cement is applied 


used—even scrap—and joints can be 
kept simple and left exposed since 
they will be covered. Wood can be 
glued and nailed together; just make 
sure you have smooth, flat surfaces for 
the laminate. The light-duty lami- 
nates are as easy to apply as heavier 
types, requiring only a few tools. Cov- 
ering a table typically involves work- 
ing with a series of small pieces, in 
order to cover all visible surfaces. The 
results here: professional-looking ta- 
bles that any do-it-yourselfer can 


produce. 2: 


to wood and laminate, carefully align lam- 
inate before letting pieces touch. Once 
laminate is down, apply pressure over 
large areas with rolling pin or, preferably, 
a “J” or Airway roller. Smaller areas are 
struck lightly with mallet (above left). Best 
way to finish edges is with router and spe- 
cial laminate trimming bits, but careful 
work with file (above right) will succeed 
almost as well. 
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NIGHT TABLE 
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Night table (far left) is 
covered with textured 
white laminate; Wil- 
sonart's Brushed Alu- 
minum on the bottom 
cube offers a striking 
change of pace. Same 
white laminate on Par- 
sons table (left) ac- 
cents bedroom colors 
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SHOP. TALK 


By AL LEES 


Update: “ceramic” insulation 


In last February's "Shop Talk,” | ran a 
short paragraph about published claims 
of R-70 for a new ceramic insulation 
poured into standard stud walls (where 
fiberglass batts would give you R-11). My 
comment ("until we can check, I'd sug- 
gest some healthy skepticism”) brought a 
flood of queries—and a protest from one 
manufacturer, accusing me of prejudging. 
Attached to the latter was a dissertation 
on “infrared (electromagnetic) radiation” 
as the primary mode of heat transfer; it 
declared that when an insulation can de- 
flect this mode, secondary modes (con- 
duction or convection) become so unim- 
portant that an R-value "can be projected 
to infinity; R-70 for three inches is a very 
conservative rating for Ceramic Insula- 
tion." (Unquotel) 

The product is treated perlite. A thin 
coating of liquid glass is applied over the 
surface of each porous particle. The claim 
is that "given the proper conditions, such 
as those found in attics, the thin glass 
membrane will retard the electromagnet- 
ic waveform energies from the high and 
visible light to the X-ray band." Still with 
me? The R-70 rating, it turns out, “is cal- 
culated by delta-T method" —not by the 
standard testing procedures used to de- 
termine R-values of other insulations. 

Since PS lacks the necessary testing 
equipment, | went in search of an unbi- 
ased lab report. Here are quotes from a 
recent report to DOE's Architectural and 
Engineering Systems Branch by Oak 
Ridge National Laboratory, based on a 
limited study of a typical loose-fill ceramic 
insulation: 

“Expanded perlite has been produced 
commercially for several years. Typical 
R-values for previously tested perlite insu- 
lations are in the range of 3.7 to 2.5 per 
inch for densities in the range of two to 11 
pounds per cubic foot. . . . The material 
tested has a density above that normally 
reported for perlite and above the ven- 
dor's recommended value of 6.8 Ibs. per 
cu. ft. Attempts to 'expand' the insulation 
manually by repeated pouring were not 
successful. . . . Attainment cf the label 
density does not appear to be a possibility. 

"Thermal conductivity of the ceramic 
insulation was measured using .. . a flat- 
plate tester with a Nichrome screen as the 
heating element. ... The material tested is 
not markedly different from ordinary per- 
lite. Measured R-values be/ow those for 
perlite could be due to the addition of liq- 
uid glass. . . . High density lowers the 
R-value . . . making the manufacturer's 
coverage claim questionable. ... The pro- 
cedure identified as the delta-T method 
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used by the manufacturer to establish 
R-value is ludicrous." 

Ceramic-insulation makers counter this 
anticipated response by claiming: "Prop- 
erties that contribute to the product's ex- 
ceptional performance in the field work 
against it in the laboratory." So you might 
say what we've got here is the laetrile of 
insulating products: Some homeowners 
who've installed the stuff in their attics re- 
port dramatic fuel savings; but this perfor- 
mance cannot be confirmed by responsi- 
ble lab tests. About the only point every- 
one agrees on is that it's fireproof. 


Security for shuttered homes 


We've reached the season—alas—when 
those lucky enough to own a leisure home 
are closing it for the season. Even if they 
plan occasional winter visits to the house, 
their long absences are likely to cause 
pangs of anxiety about security. Nothing 
seems as vulnerable to burglary and van- 
dalism as a deserted home in a remote 
area. 

In the July '78 issue, | discussed a num- 
ber of security devices that were particu- 
larly applicable to vacant homes. | fol- 
lowed this up in last October's "Shop 
Talk" with an item on а tear-gas dispenser 
that mounted inside the entry door. If the 
door were forced, a trip cord would trig- 
ger the discharge of four ounces of a non- 
toxic CN gas, which is such a severe eye- 
irritant it would discourage entry. 

| had installed such a device at the only 
access door to the PS Lockbox, a shutter- 
able high-security pole house l'd built for 
a series of articles several years ago. That 
series has just been updated and expand- 
ed into a book, Popular Science Leisure 
Homes (now available in bookstores or 
from Van Nostrand Reinhold, 135 W. 50 
St., New York, N.Y. 10020, for $18.95). I'd 
like to share my later report from the book 
with you here: 

“In the interests of thorough research, | 
recently tripped the BurglarMist—and can 
attest that its effectiveness is even greater 
than the manufacturer claims. Unfortu- 
nately, warnings and explanations were 
too scant in the literature provided with 
the mechanically triggered model | in- 
stalled. | did my test—it turned out—at a 
poor time, arriving at the house after dark 
one winter night. The trip cord pivoted the 
lever outward, allowing the spring-loaded 
canister of gas to lift within the housing, 
depressing its top stem and sending its 
full charge of tear gas throughout the 
house. 

“What | wish I'd realized before my test 
is (A) there's no way to stop the discharge 
once it starts and (B) it's much harder to 
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air out affected premises in cold weather. 
Since the temperature at the time was be- 
low freezing, and since | had to leave the 
door wide open for airing, | had to dash 
through the discharge to turn on my heat- 
trace switches, to prevent water-line 
freeze-up. As a consequence, | got severe 
exposure. 

"If you've ever been gassed, you'il 
know what a painful experience it is. The 
eyes well with tears and the burning in 
eyes and on exposed skin is intense. The 
stuff is obviously an ideal deterrent to bur- 
glary, because no would wouid stay 
around to expose himself to it. 

"But if a discharge is painful to an in- 
truder, it is not without inconvenience to 
the homeowner. BurglarMist instructions 
indicated that you can dissipate the effect 
with two hours of thorough airing. But 
that's at a temperature of 75 degrees F or 
above—fine in the summer when you can 
fling open every window and turn on al! 
exhaust fans. In a warm, dry house, al- 
most all the material evaporates as it dis- 
charges, so it can easily be vented out- 
doors. But at low temperatures, a much 
higher percentage of the active ingredient 
settles out as dust, and the evaporation 
rate is slow. 

"To return the home to livability under 
these conditions, you must air out for two 
hours, then vacuum up the dust, then re- 
heat the house to 75 degrees for two 
hours more and air out again. 

“Considering ali this, you may want to 
avoid any risk of an accidental discharge 
by investing in a newer, more sophisticat- 
ed model. My mechanically triggered AB- 
1001 is now priced at $25. For $90 you can 
get the AB-1008—a time-delay unit, con- 
nected to a tiny piezo buzzer that warns 
you when the gas is about to be released. 
If tripped accidentally, this unit gives you 
just enough time to deactivate it.” 

For full information on BurglarMist 
units, write S.C.R. A.M., Inc., 832 W. First 
St., Birdsboro, Pa. 19508. 


Easy tool browsing 


If you haven't received a copy by mail, you 
may want to stop by a Sears store for your 
new Craftsman catalog of hand and pow- 
er tools. Here's a sample of what's new 
this year: 

Ф For the home welder, a new two- 
stage oxyacetylene torch with single- 
hand thumbwheel control that saves you 
fuel by knocking the work flame down to a 
pilot light between welds. It's $250. 

© For the woodworker, six pages on 
routers and accessories, including a new 
$60 %-hp job that handles well and seems 
an ideal first router to trade up from. And 
there's a $35 pantograph-type sign-mak- 
ing kit that fits all Sears routers and fea- 
tures self-spacing templates that let you 
rout straight or slanted letters from 
34-4 in. high. 

Ф For home and auto maintenance, 
there are half-price socket-wrench sets for 
the occasional user (a cheaper alloy than 
Craftsman's heavy-duty sets). I've been 
playing with the new 67-piece set in '4-. 
34- and V5-in.-square drive sizes. It sells for 
only $50, yet has everything I'll ever need. 
There's also a 42-piece mixed set (stan- 
dard and metric) for $22. 


| | HILTON 


шы.‏ ا 


Enter now and save on famous brands during 


FALLS DAYS 


at your local Hardware/Home Center Store. 


/isit your local hardware store or home center NOW for 
ipecial prices, plus a chance to win a grand prize— a Hilton 
iainbow Vacation?" for two in Hawaii. You could also win 
ne of 199 Rainbow Weekends™ for two at a participating 
lilton anywhere in the U.S.A. Or one of hundreds of other 


USE THIS COUPON TO ENTER 
THE BIG SWEEPSTAKES 


rizes. Shop now and save ... and enter! Simply fill T 
)ut the special coupon and deposit it at a participating C Qg————————————————————á] 
: | و ج ج ج ص جص‎ 
/alue Days symbol, before October 31, 1980. 
Dealer Name _ 


all Home Value Days, 1980, is sponsored by the National Retail Hardware Association 
nd its 23 affiliated associations th NN more than 18, Nationa member stores everywhere. 
CG عا س ج ت ص‎ 


Reial Hord ноне 
1980 Hardware/Housewares Contest subject to federal, state and local laws. Vo 


where prohibited or restricted by law. All prizes will be awarded on a national b 
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Dealer Address 


| 
| 
| 
| 
i 
| 
| 
і 
| 
! 
ıardware store or home center displaying the Fall Home ' 
| 
| 
| 
| 
| 
| 
| 
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WHY MORE AND MORE 
PEOPLE WILL BE MOVING UP 
TO ANEW MIDDLEWEIGHT 
“WHEY CAN'T EVEN PRONOUNCE. 


Lots of guys dn -— '\ | got everything 
are ready for a 40 it takes to make 
bigger saw. ” d | cutting easier 
And the new y ow on you. 
Pouldn 3400 еле оо O пек oe Liko GN Okie 
CounterVibe is the one they'll be large diameter, padded grab bar. 
moving up to. How come? A five-point fail-safe CounterVibe 
Because, feature for feature, anti-vibration system that reduces 
dollar for dollar, there’s neverbeen cutting vibration by up to 78%. And 
a chain saw like it. With solid state a precision balanced crankshaft. 
ignition, all-position carburetor,l00% So there's less noise, less vibration, 
needle bearing construction, a less cutting fatigue and more 
powerful 56CC engine, an extra- comfort. 
quiet, spark-arresting muffler, a Of course, with the Poulan 3400 
kickback-reducing sprocket nose X CounterVibe, you may have a 
bar and more. harder time saying the name. 
And while it's got everything it But you've never had an easier 
takes to make cutting easier, it's also time cutting. 
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"- The New Poulan 3400 CounterVibe. 


| d Beaird-Poulan Division. Emerson Electric Co. Shreveport. Louisiana Look in the Yellow Pages under "Saws' tor your nearest Poulan Dealer 


Fal Home 
Value 
258 


Beginning here, 
a special section for 


do-it-yourself 
homeowners 


As the price of energy continues skyward, 
so does the cost of maintaining and im- 
proving your home. The best hedge 


against inflation is to tackle all but the ma- 
jor jobs yourself, since the tools you'll 
need—whether you buy or rent them— 
won't run anywhere as high as the labor 


charges of a professional. Hardware stores 
and home centers have everything you 
need. And here are tips on how best to 
use what you find there. 


Add-on 
tables 


for a power 
miter оох 


Get lots more work out of 
an otherwise limited tool 


By R. J. DE CRISTOFORO 


The longest chord of a circle is through its 
center. The closer you get to the center of 
the blade, the better you use the rather 
limited capacity of a power miter box. For 
example, the model shown here doesn't 
make a 45-degree miter through a dressed 
1x4 when the stock rests on the table. But 
elevate the work by using a height block, 
and the blade easily gets through. More of 
the blade is working—a longer chord. 

Limitations are imposed by the diameter 
of the blade and how high it can be raised 
(you can't change that); by the diameter of 
the arbor collars—blade-retaining wash- 
ers; by fence position. Depth of cut equals 
the radius of the blade, less the radius of 
the collars, less table thickness. When the 
fence is moved back (by installing a wider 
table) and height blocks are used, the tool 
can crosscut a full eight inches, with a cor- 
responding increase in miter capacity. 

The fence is not adjustable, so the an- 
swer to getting more from a power miter 
box lies in making special fence/tables to 
replace the original one. Three major types 
are shown on the following pages. 

Which one to use depends on the work 
you do. For picture-frame work, mitering 
operations that fall within standard tool 
capacity, or even for various stud cuts, a 
longer table (with thickness and width 
matching the original) will serve nicely. 
The sample shown, for example, is more 


Power miter box is конне accurate, but limited. Adding new tables expands capabilities. 


than twice as long as the original. For stud 
work and similar cuts, an even longer table 
will provide good support for increased ac- 
curacy and safety. With a shorter table, 
outboard supports can serve. 

For supporting wide work, even if you 
increase crosscut capacity by making a 
double cut, a wider table helps. 

To do the most, the adjustable table is 
the answer. In all cases a new table must 
be adjusted for correct alignment with the 
saw blade. No problem, though; you just 
use the standard alignment features that 
are part of the tool. Important factors: 

9 The table must be level. 

€ The angle between the surface of the 
table and the blade must be 90 degrees. 

€ The angle between the fence and the 
blade at zero setting must be 90 degrees. 

The motor unit pivots vertically and 
swings horizontally, but it doesn't tilt, so 
you don't cut compound angles as you 
would with a radial-arm saw. Instead, you 
lean the work at a particular angle against 
the fence, then make a routine 45-degree 


miter cut. This results in a compound-an- 
gle cut with the slope determined by the 
angle between work and fence. 

When the slope of the work must be pre- 
cise, the angle between fence and work can 
be determined with a T-bevel. Many times, 
though, as when making a shadow-box pic- 
ture frame, the slope angle is not critical 
and can be decided visually. In any case, 
for accuracy and safety, a long stop block 
should be tack-nailed to the table. The dis- 
tance between the stop and the fence deter- 
mines the slope angle, and the stop pro- 
vides good bracing for the work. 

The original-equipment saw blade is a 
combination type—okay for rough cuts. 
But if you want ready-to-assemble results, 
change to a planer blade, either of conven- 
tional design or with carbide-tipped teeth. 
Your saw can, of course, handle non-wood 
materials such as aluminum and plastics if 
you work with blades designed for those 
purposes. 

For more on add-on tables, 
see following pages 
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Add-on tables 


NEW! 
INEXPENSIVE 
HOME HEATING 


[Continued] IO" SAW BLADE 


INCREASING CAPACITY 
WITH STANDARD 
FENCE TABLE 


As NORMAL MAX. CROBSCUT | 33" | 


В = 5" HEIGHT BLOCK 


C:CROSSCUT CAP INCREASES 
TO 6'2" 


IO" SAW 
BLADE 


STANDARD “== 
FENCE AND TABLE 


INCREASING CAPACITY 
WITH SPECIAL 
FENCE TABLE 


= 
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a= I" HEIGHT BLOCK c 
B: CROSSCUT CAP, zB 
INCREASES TO BETTER THAN 
Fist" ON |" OR 2" STOCK 
5A 


Се ADD ANOTHER HEIGHT BLOCK Е 
AND INCREASE CROSSCUT РА: 


QUARTZ BREAKTHROUGH... бп Кое "РЕБЕ au dn AR dU LIS Gy 
No ordinary space heater, this new Quartz : 

Heater can warm you in minutes. And because 
you put heat when and where you need it your 
heating bills could be reduced 

An excellent alternative to the high cost 
heating, No oil, wood, or fuel to buy. No chimney 
or stove to clean. No messy spills. No odor No 
noise. Portable Quartz electric heating systems | 
keep you warm. can reduce heating bills, 
and save energy 

Conventional convection heating must warm 
the air before you can feel warm. Quartz Heat is 
different. you'll be feeling warm in minutes. 
thanks to Quartz Technology 


To warm up to the savings of Quartz Heating, 
order now toll-free or send your check for 
only $79.95. Our Quartz Heater is beautifully 
walnut grained and is backed by our limited 5 
vear warranty. UL listed 


Ultra Energy Corporation 
129 Bridgeporte Milford. Conn. 06460 


30 DAY NO-RISK MONEY 
BACK GUARANTEE 
ULTRA ENERGY CORPORATION. Dept--PS vm. 
129 Bridgeport x: ! ПОЛУЧАСА 
Milford, Conn. 06460 A 45-degree miter doesn't quite make it through a 1x4. All brands give you similar work areas. 
Yes! Send me. | Deluxe Model “Qv2400 
Quartz Heaters @ $79 95. Save an additional 
$10, order two for just $149 00. (Conn. resi 
dents please add state tax.) If not satisfied І can 
return the Heater within 30 days for a full re 
fund. ORDERS SHIPPED U.P S. PRE-PAID 
Chk/m o. for $ enclosed 
Charge m Master Charge : 
Acc ? 


Exp Le 
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T 
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VISA/MASTERCHARGE ORDER 24 hr | | 
TOLL FREE 300-824-784A ex 940 Normal crosscut capacity is under 4' inches. Another way to increase crosscut capacity is to 
(CALIF 800-852-7777) | But this cut and the 45-degree miter above can flip the stock—make a cut from each edge. Неге, 

CEP tite be made by blocking up work as in top sketch. the idea gets you through a dressed 1x8. 
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Make a long table 
STOP 


z^ PLY WOOO LAMINATED 
TO йр WOOO 


Beg" 
, THUMB SCREW 


% 


ADHESIVE 
RL 


( | BOTH ‘Sines 
з. ж 1 = ОЕ 
а — J KERF 
Та 
CH ILL a HOLE COUNTER BORE 
FORCE се аас 


OF GORE 
PLUG vv EHE FI 
TEHR E ADS ر‎ 


USE c ORIGINAL TABLE 
AS TEMPLATE TO 
LOCATE HOLES 


a 


LONG TABLE 


WITH ADJUSTABLE STOP 


Cut the stock to overall size, working with one- 
inch net material or laminating '4-in. plywood 
to %-in. plywood. Use the standard table as a 
template to drill the four attachment holes, then 
counterbore the holes to a depth that will set the 
screw-head plus washer below the table's sur- 
face. If you lack a counterbore, use a spade bit to 
form the screw-head seat, and then drill through 
for the attachment screw. 

If you add the optional length gauge, do it 
after the table is in place and the basic crosscut 
kerf is formed. The tape used is self-adhesive, 
but you can also use a standard case-replace- 
ment tape and attach it with contact cement. 

Make the stop as shown in the drawing. It 


Caulk a tub the sure way. First, fill the 
tub with water and get in it, if you can. 
Then apply caulk. When tub is empty, 


Use a glass cutter properly. 
You don't cut the p 
glass— you score it to 

release surface tension. 

So don't press too hard 

or go over it a second 

time. Hold your Red 

Devil eutter between 

the index and middle 

fingers as shown (a 

drop of oil on the cutter 

helps, too). Then, 

you've got the score. 


it'll rise slightly and squeeze the caulk. 
Even a good flexible eaulk (like Red 
Devil's) will serve you longer 

when the filled weight is 

not stretching it be- DLE 
tween the tub and wall. E3 


should slide smoothly on the table, but clear- 


ance should not allow wobbling. 


Give your new bathroom 

or mosaics a decorator „= 
look. Add a touch of C 
color to the grout 

before you put it ga 
between the tiles. Just fH 4 
mix acrylic paint tint « 
(from wherever you 

buy paint) with Red 

Devil Instant Tile 

Grout and see the 

exciting effect it 

creates. 


Distinguish between a putty knife and 
a scraper. Putty knives (for spackling 
walls and puttying windows) have flex- 


Save energy with Red Devil's 


caulks, patches and fillers. 
Fill spaces around windows, 


doors, vents and where the 
foundation meets siding 

b with Red Devil'scomplete 
| line of energy-saving 
cartridge prox ucts. Red 
Devil Lifetime™ Caulk 

has the longest life— 

It's warranteed to 

last as long as vou 

EE own your home or 

| Red Devil will replace 


it free of charge! 


Red Devil has hundreds of 
things to make your home fix-up 
easier Look for them wherever 


you shop for home-care prod- 


ible blades to smooth on the material. 
Scraper blades are stiff, to keep : 
the edge against the coating 


A long teble provides much more support for 
your work. You can make the table as long as 
you like, but extra-long ones should have out- 


ucts, And for best results, 
always follow directions 


board supports to keep unit from rocking. 


being removed. То do these î | onthe 


jobs right, you need both 4 
tools (both from Red #8 
Devil, of course). 


package. 


ишин Red Devil, Inc.. Union. N.J. 07083 
Adjustable dii block makes it easy to cut sim- 

ilar pieces. Here, blade has been changed to 
smooth cut for ready-to-assemble results. 
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Add-on tables 


[Continued] 


Make a wide table 


Proceed as for the long table but check against 
the tool for the amount of clearance you need to 
permit the miter-adjustment handie to work 
through its full swing. One way is to minimize 
the relief cutout. Undercut the table at the left 
and right of the relief so the miter handle can 
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swing under the table. 


A wider table is mostly for additional support 
when working with oversized pieces. Relief is 
needed for the miter-adjustment handle. 


Two-pass crosscut is easier and safer to do 
when a wide table provides overall support for 
the work piece, as shown above. 


Every day somewhere in America, another doit 
yourselfer finds another way to use Опашіпе'ѕ" new 
Fasy-Cover" roofing and siding. A lot of people know 
Easy-Cover as the most revolutionary roofing product 
to come along in years — but how about Easy-Cover as 
privacy fencing? Or patio cover? 
Or trailer skirting? Whatever 
. theapplication, sey. Cover 

` lives up to its name 
If you can hang 

a door or paper a 
| you can 
install Easy- 
Cover. The free 
Fasy-Cover 
estimator takes 
the guesswork 

ut of getting 


A Чыл. 
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Extra support—especially lengthwise—is also 
advisable when cutting through extra heavy 
stock. Here, the cut is through a dressed 4x4. 


| z : CUTOUT FOR RELIEF 
= iet ] = WHEN MOVING 
MITER ADJUSTMENT 
zi AR h 
CUT АБ SHOWN 
OA TO ышт 


WIDE TABLE 


For more add-on tables, see page 145 


Compound-angle cuts are done by making a 45- 
degree miter with stock angled against fence. 
Tack-nailed stop is brace for the work. 


e started. And then the free Easy-Cover 
dme installation guide shows you how to 


-=y start. Your dealer has copies of both. 
ii || YOU CAN LOOK HIGH AND LOW 


WITHOUT FINDING A 
BETTER BUY THAN EASY-COVER. 
Easy-Cover offers all the traditional protection of 
high quality asphalt shingles. And 
Fasy-Cover is warranted for 25 
years against leaking. Full details 
on this warranty are available 

from any Onduline dealer 
Because doing-it-yourself + 
is so much easier with Easy- 
Cover, you save yourself a 
tidy little sum on any job. In 
fact, you'll end up saving in 
labor costs just about what you 
end up spending for matenal 
The next time you have something to cover ae 
it yourself, Por And save money in 
the bargain. For the name E: тм 
of your nearest dealer, call EASY. COVER" 
toll free 800/447-2882 (in by Onduline’ 
[Illinois 800/ 322-4400) Route 9 Box 195, Fredencksburg, Ма 22401 
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"WE HEAT OUR ENTIRE 
HOME WITH ONE EAGLE 


We've had our EAGLE for two full cold 
winters and it has done the job. We've 
heated our whole home upstairs and 
down and haven't turned the oil on once 
in two years. We've saved about $1,000. 


AND HAVENT TURNED 
OUR OIL ON IN 
TWO YEARS." 


Jim Dickhaut 
Lancaster, Massachusetts 


The secret to the EAGLE's unique abili- 
ty to heat an entire home with any wood 
available is the patented, all refractory 
combustion chamber. Cast from essen- 
tially the same materials used in ore 
melting ovens, the plates interlock to 
form an enclosed chamber that retains 
heat, insulates against heat loss and re- 
mains hotter than the fire itself. The 
1100°F temperature required to burn 
green wood and creosote causing gases is 
easily maintained. 

The result is more home heat from 
less fuel - up to 120,000 BTU's an hour. 
Efficiency is proven by the significant 
reduction of creosote and ash residue. Up 
to 50% more efficient than other units, 
the EAGLE puts fewer pollutants in the air. 

Accessories for domestic hot water 
heating, hot water and hot air home 
heating systems are available with the 
EAGLE. 


The EAGLE holds more fuel for long 
overnight burn times. Wake in the 
morning to a warm house - not just a 
warm stove. 


Cast Eagle ornament 
available option 


“THE EAGLE IS GOING TO 
SAVE A LOT OF PEOPLE A 
LOT OF MONEY AND KEEP 
THEM WARM.” 


I'm a chimney sweep and my profession 
brings me into contact with a lot of wood 
stoves. Over the years, it is easy to deter- 
mine which are doing the job and which 
are not - the EAGLE does the job. 

As I began to run in- wm 
to more EAGLE in- Б 
stallations in the field, 
| realized something | 
strange was happen- 
ing. People were burn- 
ing green wood and 
there was no creosote 
in the chimney. Some ' 
stoves produce a lot of creosote. We ser- 
vice them two or three times a year. We 
service 30 EAGLE stoves in the field and 
clean only about two a year. That was 
enough to convince me. 

The EAGLE is a new concept in wood 
burning. | have never seen anything like it 
and we make it our business to know every- 
thing there is to know about wood stoves. 
Now I own an EAGLE and all I burn is 4'2 
cords of green unsplit wood. A 12" dia- 
meter log 30" long will heat the whole 
house all night. It is the best stove on the 
market for heating a whole house - the 
only one that seems to do the job well. 


Jim Lesperance 
Top Hat Chimney Cleaning Co. 
Rochester, New Hampshire 


Laboratory approved to UL safety standards. 
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P 6 Greenwood Energy 
| 


EXECUTIVE DRIVEsHUDSON. МОН. 03051 
(B03)BA3-.7877 


The heat of a furnace for the price of a stove. 


Send $1.00, postage and handling for additional information 


Name 


INFLATION FIGHTER! 


ATLAS 6” LATHE 

MOTOR KIT - 

3-JAW CHUCK 

CUTTER BIT SET 
, DRILL CHUCK KIT 
STR,RT.LT. TOOL HOLDERS 
j^ PAGE MANUAL 


m de WC 


ONLY 


$54 300 PLUS $30 SHIPPING/HANDLING 


$743.95, If lathe and tools purchased separately. 


Starter Kit contains all you need to begin 
turning metal immediately. Atlas 6" Lathe 
has 8 spindle speeds, 6" swing over bed, 19%" 
between centers, Timken tapered roller bear- 
ings, reversible power longitudinal feed. Cuts 
8 to 96 threads per inch. Basic lathe includes 
graduated compound rest, tool post assembly, 
change gears, threading dial, v-belt, motor 
pulley with 5/8” bore, two 60° centers, 
wrenches. Measures 11"x1774" x34" long. 
Made in U.S.A. Metric model available. 


| THE BASIC LATHE ONLY, less motor | 
and starter kit accessories, may be pur- 


| chased for $425.00 plus $30.00 Ship- 
ping/Handling. (See coupon below.) 


® Buy with confidence, Return purchase within 
15 days for full refund if not satisfied, 

® One year guarantee, 

9 Prices subject to change without notice. 


ATLAS PRESS COMPANY, Dept. 350 
2019 North Pitcher, Kalamazoo, MI 49007 


! Mail To: ATLAS PRESS COMPANY, Dept. 350 
2019 North Pitcher, Kalamazoo, MI 49007 


Г] YES, please send me: (check appropriate boxes) 
C Atlas Starter Kit cat. no. 10304 
Û Atlas 6" Lathe only cat. na. 10100 

accessories). 
| Enclosed is my check or money order for [1 $573.00 Starter Kit 
пог C $455.00 Lathe only. (Prices include Shipping/Handling.) 
OOVISA О Master Charge 


Exp. Date 


І 
L| 
і 
I 
I 
I 
I 
! (without starter i 
[| 


| Charge my order to 
i Account No. 

i Name 

! Address 

: City, State, Zip 

{Û Send me your FREE Atlas Catalog. 


! Michigan and Indiana customers add 4% sales tax before! 
ı Shipping/Handling. Lathe comes via motor freight. $30 Ship-! 


iudi SF 11 CSC SFC STC SCC CATH M M шш шш Шш ыш шш EM I J 


| !ping/Handling rate for contiguous 4B states. Alaska and Hawaii! 


orders require additional freight to final destination, This affer | 
{expires 12/31/80. 
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SEE THE McCULLOCH PORTABLE GENERATOR. 


ILLINOIS 


ANNA 

Mowery Electric Shop 
Box 62 

BELLEVILLE 


Weissenborn Boats & Mtrs. 


21 Mascoutah 
CARLYLE 

Bruemmer Lumber 
COLLINSVILLE 

A-1 Rental, Inc. 

1200 Beltline 

E. ST. LOUIS 
Robertson's Farm Supply 
101 St. Clair Ave. 
EDWARDSVILLE 
Edwardsville Bargain Ctr. 
Route #4, Box 5 
IUKA 

Coleman Farm Supply 
Route 50 West 
LITCHFIELD 

Stamer Imp. 

#1 Stamer Dr. 
MARION 

Adams & Sons Imp. 
Highway 13 East 
MOUNT VERNON 
Hopkin's Ford Tractor 
Highway 142 East 
ROBINSON 

Town 'n Country 

502 N. Jackson 
SANDOVAL 

Jack's Saw Shop 

607 N.E. 3rd Ave. 
WATERLOO 

William Lohrberg Lumber 
Route #3 


IOWA 


ATLANTA 
George's Auto Electric 


KANSAS 


CHANUTE 

Wrestler Boats & Campers 
COLBY 

Colby Wrecking 

E. Hwy. 24 

DODGE CITY 

Larry's Mower Service 
925 Virginia 


GOODLAND FESTUS 

Fitzgibbons Inc. Twin City Power Equip. 
1006 Main Highway 67 S, & Meyer Rd. 
JOHNSON FLORISSANT 

lohnson Co-op Grain Co. Art's Lawn Mower 
LAWRENCE 415 Black Jack Court 
Jones Farm Supply FREEBURG 

LAHARPE Hilkemeyer 

Gene's Small Engine HANNIBAL 
McPHERSON N. & B. Sm. Eng. Rep. 
Rankin Equipment 701 South Main St. 
NORTON T.G. & Y, 4319 


Heller Auto Service 
106 S. 1st 
OVERLAND PARK 
Arnold's Lawn & Garden 
8006 Foster 
PROTECTION 
Ron's Sales & Service 
SABETHA 

Todd Tractor Co. 

301 N. 11th St. 
SENECA 

Todd Tractor Co. 
RFD #3 

WICHITA 

Franklin D. Nusbaum 


MISSOURI 


ANNAPOLIS 
Western Auto #415500 
Clyde Dinkens 
ASHLAND 

Ashland Sm. Eng. 
ARNOLD 

County Paint & Hdwe. 
Route #1 

BIRCH TREE 

Emil Bunning's Repair 
BOWLING GREEN 
Kern's Lawn & Garden 
Route #3 

DES PERES 

J. C. Penney #1942-2 
60 West County Ctr. Way 
DONIPHAN 
Doniphan Sm. Eng. 
108 West Jefferson 
ELDON 

Sanning Sales 

330 Short Street 
ELSBERRY 

Galloway Bros. 

104 S. Main St. 


Highway 61 & Pleasant 
JEFFERSON CITY | 
Popp's Lawn & Garden 
2321 Industrial ` 
JOPLIN 

Don & Jim's Shop 

310 North Main St. 
KANSAS CITY 
Arnold's Lawn & Garden 
7010 E. 50 Hwy. 
KENNETT 

Burke True Value Hardware 
913 St. Francis St. 
LEBANON 

Farmer's Produce Ex. 
230 S. Madison 
MACON 

Coast to Coast 

125 Vine Street 
MEXICO 

Erdel's Hdwe. 

211 W. Monroe St. 
MONETT 

Road & Race Cycle Part 
712 16th St. 
OAKVILLE 

Lammert Bros. 

4888 Baumgartner Rd. 
OWENSVILLE 

M.F. A. Co-op #204 
Route #2 

PECULIAR 

Harper's Mow & Go 
POPLAR BLUFF 

P.B. Sm. Eng. 
Highway 67 South 
POTOSI 

Art Nichol's 

Route 41, Highway P 
SALEM 

Salem Outdoor 

Cross Roads Shopping Ctr. 


SPRINGFIELD 
Staples Lawn Equip. 
1706 W. Grand 

ST. LOUIS 

Kingston Ace 

2908 Telegraph Road 
Lawn Care Equip. 
9804 Manchester Rd. 
We Rent It, Inc. 

2616 Brannon Ave. 
Wise Dist. 

5821 Hampton Ave. 
STOCKTON 
Gambles #1421 

110 Public Square 
SULLIVAN 

Pratt's Repair Shop 
898 Service Road 
TROY 

Greg’s Chain Saw 
115 South Lincoln Drive 
WEST PLAINS 
Padgett Hdwe., Inc. 
Swanson Lmbr. Co. 
CC Hwy & Bypass 63 
WINONA 

Miley Hdwe. 

P.O. Box 215 
WRIGHT CITY 
Boyd's Lawnmower 
Route #2, Box'179 


NEBRASKA 
FREMONT 


Kris Davis 
HOLDREDGE 
Bierman's Inc. 

510 5th Ave. 
NORTH PLATTE 
Huebner Supply Co. 
8th Poplar 


INDIANA, MICHIGAN, 
MINNESOTA, MONTANA, 
N. DAKOTA, OHIO, 


S. DAKOTA, WISCONSIN 


Available throughout these 
states. Please check your 
Yellow Pages for the 
McCulloch dealer in your 
area. He's listed under 
“generators. 


IMcCULLOCH GENERATORS 


OUR PORTABLE GENERATOR 
IS AN OVERNIGHT SUCCESS. 


Yep, it's easy to spot the one guy with a McCulloch 
portable generator. 
The house with the lights burning in the middle of a 
blackout. And a freezer full of cold food. And a nice hot shower. I 
A McCulloch portable generator is a powerful, dependable V 
machine. Built with the same tough quality as a McCulloch | 
chain saw. 
Of course, you don't have to wait for a blackout. A 
portable generator can be just as useful around a campsite. 
Or for running power tools outdoors. 


isnt while you're shivering in the dark, fumbling for a 
flashlight. 
It's right now, at your McCulloch dealer. 


But the time to think you might need a portable generator L | 


Р. le GENERATORS 


SUPER BOWL WARMUP! GET YOUR 
NFL THERMOS JUG'N' MUGS. 


j Look for rugged, reliable Stanley tools 
- tagged with the officially licensed NFL Jug `n 
т Mugs offer. Choose а genuine Thermos mug. 
^N set of 4 mugs, or jug. Winning souvenirs with 


official NFL emblems. Stanley, the do-it-yours: 
company, salutes the 40 million 
Super Doers of America. Doing it 
themselves. Doing it right. Get yo: 
tagged Stanley tools 
Y A at super prices from 
ы | participating dealers 


„ча = STANLEY 


helps you do things righ! 


Add-on tables 


[Continued] 


RELIEF AREA 
FOR 
Sw iia NO FAW 


Make an adjustable table ano 


CHLIALELCY 


SLOT 
LENGTH -@^ 


ROUND OFF "wh 
ARC N 


| MOT 
CRITICAL 1 


ADJUSTABLE 
TABLE 

Here, instead of attachment holes, you form 
slots so the table can move back or forward. The 
screw slots can be formed on a jigsaw/bandsaw, 
or by making repeat passes on a table saw with 
a regular saw blade. (On a table saw, clamp a 
stop block to the table to limit length of cuts.) 


With table back und ник quem on height 
block, you can get through %-by-eight-in. stock 
in one pass. (Guard is up for photo only.) 
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Miles Homes could 
be the answer! 


If you have the ambition and desire 
to build your own home, then the 
Miles Plan could be for you. THE 
MILES HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire .and 
dedication are more important 
than ready cash — start now to 
build the home of your 
dreams. ..the Miles Way. 


* Liberal credit — Low monthly 
payments while building. 


12 бо А Division of Insilco Corporation 


MITER = АНА 
RELIEF АНЕ А 


Foundation assistance. i Name 
e Land may not have to be fully pg ““"**° 
paid for. City Siate sn Ži fa 
County 
[ies ‘Homes | Phone( ) 


| plan to do С all or O part of the work 
(1, $1.00 enclosed for priority handling 


PROJECT SIZE 


К! 
=!" __1-  maBLE „®"+їо"+зе" 


4 
FENCE «Ж "а 8" 456" 
ii" WITH GLUE 


ANDO тыд а 
OR BCREWS 


| AT ТАСЫМЕ РМТ 
SCREW 


The counterbore slot can be formed with a 
rabbeting bit chucked in either a portable router 
or drill press. Another way would be to work on 
a table saw or radial arm saw doing repeat 
passes with a regular saw blade, as you would 
when forming a stopped dado. 


wa ê HER 


With table back, saw gets through six dressed 
1x4's. The clamp-on stop block assures that all 
pieces will be the same length. 


FINANCING 
NO 
PROBLEM! 


priced out 


of today's housing market? 


* Pre-cut materials, blueprints, 
step-by-step instructions. 


24 months to build. 


There is a i hg hae near 
you. Phone: (612) 588-9700. 


Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own home. 
send coupon today to see how 
Miles can help you. 


p LLLI BE Ff Е NM B fF BM ш 
Send me your FREE Great Homes Idea Book 
MILES HOMES, Dept. MPSO-1010 
4500 Lyndale Ave. N., Minneapolis, MN 55412 


Cut fence to size and form relief notches that 
are in line with table slots. Shape relief area by 
first using fence as a pattern. Then make any 
necessary adjustments by custom-fitting your 
accessory table once it's in place on your power 
miter box. 


Kerf-plarting--tor vent panels or decoration—is 
possible when you've set the table to center the 
work on the blade, as shown here. 


The warmest friend 
you'll ever have 


A Schrader Stove will cuddle you in 

comfortable warmth. A sinale load of 

firewood can burn up to 12 hours. A 

Schrader Stove can help cut your 

fuel bill by up to two-thirds. 

* Engineered to direct heat into your 
home 

e Made of heavy plate steel 

* All stoves safety tested, approved 

e 5-year warranty 

For more information, call toll free: 

(800) 547-2505* 


, 600 So Seneca 
Dep: B 
™ FO Box 2898 


Eugene, OR 97402 


"Oregon residents call: 1-800 452-6585 I 
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checklist 


for home energy saving 


By PAUL BOLON 


Last October was the first Interna- 
tional Energy Conservation Month. 
Twenty industrialized countries are 
each trying to cut oil imports and, 
thereby, reduce inflation. The target 
of efforts in this country is residential 
consumption, which accounts for 22 
percent of U.S. energy use. 

Campaigns to reduce oil imports are 
not new, of course. But not enough of 
us have implemented basic conserva- 
tion repairs and improvements—steps 
that will also put money in homeown- 
ers' pockets. 

The Department of Energy has de- 
veloped the following checklist to en- 
courage Americans to complete every 
simple energy-saving step. So far, the 
checklist has been distributed to 20 
million American homes. The goal is 
to reach all 74 million residences in 
this country. The checklist's first six 
tips are low-cost corrections. Improve- 
ments entitling homeowners to tax 
credits are printed in boldface. (For 
detailed tax-credit information, see 
PS, Nov. '79.) 


WEATHER- 
STRIPPING/ 
CAULKING 


Check for cracks around doors, windows, 
and other openings. Seal cracks with 
caulking or foam sealant, apply weath- 
erstripping around doors and window 
sashes [PS, Oct. and Nov. '79]. Air escap- 
ing through cracks results in heat loss. 


" THERMOSTAT 
| SETBACK 

Set thermostats at 65 degrees in winter 

and at least five degrees lower at night or 

when away. (Higher settings are recom- 

mended for the elderly or infants, or when 

sick.) In summer, temperature should be 


78 degrees. Consider buying a computer- 
ized thermostat [PS, Oct. '79]. 


HEATERS 


Water heaters are major energy consum- 
ers. Lower thermostat setting (to 125 de- 
grees) and consider adding an insulation 
wrap kit [PS, Feb. '78]. Install water flow 
restrictors in shower and taps; they cut 
hot-water use without affecting comfort. If 
replacing a water heater, choose an en- 
ergy-efficient model or a solar unit. 


4 


HEATING/ 
COOLING 
SYSIEM 


Clean or replace dirty filters. Close vents 
in unused rooms and add insulation to 
ducts and pipes in unheated spaces. Con- 
sider devices that can increase the effi- 
ciency of your existing system: more effi- 
cient replacement burners or automatic 
vent dampers [PS, Oct. '79]. 


SUNLIGHT 


In summer, shade sunny windows with 
shades, awnings, drapes, or solar films or 
screens [PS, June '78]. Unshaded south 
windows yield a net heat gain in winter. 


|y» ЖЕ 
[>= 


KS 
yı Î Д APPLIANCES/ 
Ба LIGHTING 
Fully load dryer and clothes- and dish- 
washers. When replacing them, buy en- 
ergy-efficient models. Turn off unneces- 
sary lights; use fluorescent lamps where 
possible. 


Compare present attic insulation with rec- 
ommended levels [PS, Feb. '79]; add insu- 
lation if necessary. Be sure attic door is 
well-sealed and insulated, too. 


FLOORS AND 
FOUNDATION 
WALLS 

Floors over crawl spaces and unheated 
basements should be insulated. Check be- 


tween floor joists and install insulation to 
suggested levels [PS, Feb. '79]. 


WINDOWS 
AND DOORS 


Storm windows and doors, double- or tri- 
ple-pane windows, and insulating shades 
[ PS, Jan. and Oct. '79] will reduce loss of 
heat or conditioned air at glazed areas. 


EXTERIOR 
WALLS 


When remodeling or re-siding your home, 
consider adding extra insulation inside or 
under siding [PS, Feb. '79]. 


Tax credits | 


Individuals may qualify for federal income 
tax credits of 15 percent on the first $2000 
spent on items (including labor) printed in 
bold above or for tax credits of up to $4000 
for approved solar devices. The recom- 
mendations in the checklist are presented 
as a service of the National Institute of 
Building Sciences (NIBS) and the Depart- 
ment of Energy. For more information 
about this simple, authoritative checklist, 
orto obtain posters or copies of the check- 
list for distribution, contact the NIBS Of- 
fice of Public Information, Suite 700, 1015 
15th Street, N.W., Washington, D.C. 
20005. ü: 


BUTTON-UP! CUT FUEL C COSTS ! SAVE ENERGY ! 


۴ = : еге К 
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Build a backyard as beautiful as this. It's easy with the professional look of the one shown here 


and economical ... when you do it yourself . . . Turn your ideas into something concrete . . . 
with SAKRETE Mixes. You'll save up to 80%, with SAKRETE Mixes . .. the brand the pros and 
and you ll increase the value of your home. do-it-yourselfers prefer. сЕ 

With SAKRETE Mixes, all you add is water. Free Booklet with professional instructions for Ба 
You can work at your own pace, doing large jobs 18 projects at SAKRETE dealers or send 50€ for Vll 
one step at a time. By just working on weekends, handling to: SAKRETE. Dept. P100 , Box 17087, 
you can create an entire backyard setting... Cincinnati, Ohio 45217. 


SAKRETE is a registered trademark of SAKRETE. INC. ©1980. 
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... INSULATE.... AMEATHERSTRIP. | TILE A CEILING | 
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you can do it faster, 
cheaper, better ... witha 


STAPLE GUN 


You'll save up to 30% on fuel bills when you insulate Just position gun, squeeze handle and presto . . . staple 
and weatherstrip your house with an Arrow T-50 is driven into exact spot desired in 1/10th the time it 
Staple Gun. You save your own energy, too — as takes to hammer a nail! Your other hand is always free 
well as labor costs! It's a breeze — one hand does it to hold material in place for a neat, professional job! 


‚++ One SQUEEZE and you've nailed It! Arrow Staple Guns come in a variety of models. 
At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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WORDLESS WORKSHOP 


Thanks (and a check) to Marty Rosen of Bedford Hills, N.Y., Paul I. Clark of Sturgeon Bay, Wis., and John E. 
Bv ROY DOTY Upchurch of Atlanta, Ga., for nearly identical ideas, from which this was adapted. Send your idea (with Social 
y Security No.) to Wordless, POPULAR SCIENCE, 380 Madison Ave., New York, N.Y. 10017. It may be worth $50. 
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YOU МЕ MS CHUTE TURNS \ 
YOUR NEW SAME AS CRANK 
SHOULD BE CONVENIENT 4 & 0 | 
ASNAPPER. Е 


ROTATION | 


PALM ACTIVATED CLUTCHES 


! QUALITY 

f LAND 
PERFORMANCE 
ENGINES FOR SUB 

ZERO OPERATION 

A WORM 
5 ‚ GEA 
ا‎ ` ROTATION 


_ AGGRESSIVE 
DRIVE SYSTEM 


ADJUSTABLE 
SKID SHOES 


2-STAGE AUGER AND THROWER 


SNAPPER SNOW THROWER BUY ONE TODAY! 


Mowers -Tillers lers -Tract Ors 
Any way you cut it._it's a snap with SN 
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Any way you cut it...itsa snap with SNAPPER. See the Yellow ттт лэ your nearest Tue пеша | McDonough Power Equipment — ГҮ 
or write: Dept. PS-100- А McDonough, GA 30253 |. 


Cards; stationery; envelopes; ad- 
vertising; labels; tickets; OSL cards; 
announcements, greeting. sympathy, 
prayer cards, tags, etc. Save money — 
Own a Printing Business. 
We supply everything direct from 
factory Easy instructions. Also 
riised pining ike engraving 
Have home shop Add to income si 
Send 25¢ for catalog т, „Мий 
Kelsey Presses, ВО-С.Ј, Meriden, CT 06450 | 


FIND BURIED TREASURE 


Powerful electronic detector 
finds buried gold, silver coins, 

| etc. Write or call for free 
| Catalog. 


asy - 
C A Е 
quee zt x cany ga hesitate ал your copy 


DESERT PUBLICATIONS 


DEPT, P$ = CORNMVILLE, ARIZONA 86325 


BASEMENT TOILET 
Flushes up to existing sewer or septic | 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors. Clog resistant, easily 
installed. Make basement into game 
room, den, apartment with private bath 


odey! ! 


Write for free literature. Dealer inquiries invited 
DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


Phone day - night (713) 582-2728 
RELCO, оер! ораз 
BOX 10839, HOUSTON, TEX. 77018 , 


Save with new 


Stanley Weather Stripping 


Weather strip now to save money and energy. Stanley has a complete line of 

weather stripping products, including our unique ‘Our Best line of premium 

quality energy savers. Specially made to install easily, seal up tight. 

e door bottoms: patented sweep reduces carpet wear, choice of colors 
(V1302) 

e self-stick door weather seals: hidden when door is closed 
(V1313/V1314) 

e snap-in window seal: for double-hung windows, reusable (V1338) 

e replacement weather seal 'pile': for aluminum storm windows, doors 
(V1329/V1330) 

e snap-on pipe insulation: 3 ' lengths, no taping or wrapping (SP1370) 

e window air conditioner covers: tear-resistant, attractive (V1365) 


e 70 more energy savers to help save money 
this winter. 


For quality weather stripping, ask for Stanley 
by name. The Stanley Hardware Division, 
The Stanley Works, New Britain, CT 06050. 
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Miter saw 
makes 
compound cuts 


Despite its apparent simplicity, an ac- 
curate miter joint is hard to make. 
Compound miters are even trickier 
[PS, June]. But there's a tool that sim- 
plifies both joints. It's the Sears 
Craftsman Compound-Cut miter saw, 
a no-nonsense tool made with alumi- 
num castings. 

At first glance it seems to be a min- 
iature radial-arm saw. But unlike a 
radial arm, the blade on this saw can- 
not be raised or lowered. That rules 
out dadoes. Nor can the blade be swiv- 
eled parallel to the fence for ripping 
cuts. This tool is designed only for ac- 
curate crosscuts, miters, and com- 
pound miters, and it makes these with 
aplomb. In my testing, the saw cuts 
were smooth and dead on the nose— no 
need to tinker with the machinery, as 
is often the case with new power 
tools. 

Adjustments are fast and easy, with 
positive stops at 90 degrees and at 45 
degrees left and right. The saw slides 
smoothly on its arm, supported by a 
pair of steel rods. The clear plastic 
blade guard does its job but doesn't get 
in the way, and the 1'4-hp motor has 
an automatic brake that shuts off the 
saw almost instantly when you re- 
lease the trigger. That's important for 
a saw of this type. You'll be using it to 
make repetitive cuts, and that's the 
kind of work in which concentration 
may wander and an accident occur. 

The saw comes with a good set of 
instructions, including a chart to help 
vou set the saw for the compound cuts 
you need to make hopper joints. 
There's also a tip that shows you an 
easy way to cut miters on large crown 
moldings, plus information on build- 
ing a table extension for long work. 
The Compound-Cut miter saw sells 
for $220.—A. J. Hand 


Compound-Cut miter saw can accurate 
bevel and miter simultaneously. It cross 
cuts stock up to 8*4 inches wide. 
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'QUIPMENT AND | 
TRAINING NO OTHER 


Explore micro- 
computers, digital 
systems and more, 
with state-of-the-art 
equipment you 
build and keep! 
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The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 
areas of electronics, NTS has many pro- 
grams to choose from. And they include the 
widest array of solid-state and digital 
equipment ever offered by any home- 
study school, 


Simulated TV Aeception 
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EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 
HEATH ALL-IN-ONE 
MICROCOMPUTER! 

NTS's Master Course in 
Microcomputers now 
includes this remarkable 
new desk-top computer. 
Features floppy disk 
storage, "smart" video 
terminal (terminal has its 
own microprocessor, doesnt 
share one with computer as 
do most desk models), two 
ZBO microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 
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Our new full color catalog shows you 
what each course covers, and identifies 
every unit of equipment included. Send for it 
today and discover for yourself the many 
advantages of NTS electronics training, and 
how you can benefit. 


Besides the latest in microcomputers, 
students may work with the NTS/HEATH 
digital color TV (25" diagonal with optional 
programming capabilities), digital tes! 
equipment, an NTS/Heath 2-Meter 
FM transceiver, plus much more field-type 
equipment to make your training exciting 
and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to guide you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of 
training is one of the many reasons students 
quickly acquire practical know-how 


NO OBLIGATION. NO 
SALESMAN WILL CALL.  wrs 

APPROVED FOR | 
VETERAN TRAINING. 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept. 202-100 
Los Angeles, California 90037 


i Please rush FREE color catalog on course checked below 
Г MicroComputers/MicroProcessors | | Auto Mechanics 
O Communications Electronics [ Air Conditioning 
| ] Digital Electronics | Home Appliances 
U Industrial Technology | ] Color TV Servicing 
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C Check if interested in G.I. information 
Ci Check if interested ONLY in classroom training їп Los Anc 


Build the world's most 
 energy- e^ 
efficient 
home. 


And Save for 
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No skills are necessary. 


Monterey Domes completely engineered shell packages meet all building 
codes and VA/FHA standards. You can save significantly on construction costs 
using our unique, patented building system. 


Package prices start at $3995. Dozens of exciting floor plans are available — from 


1,000 to 3,500 square feet. To ! 

learn more about the world's p mE um) umm END SENS UNE EN NS m 

most energy efficient home, о Please rush me your 80 page full color Cata- 

send $4.00 for Monterey log and Plans Book. | am enclosing $4.00.. i 
O Also send methe Monterey Domes Assembly 


Domes 80 page color Cata- 
log and Planning Kit. Manuali for an additional $5.00. 


p cw 
MONTEREY DOMES 


| Geodesic Hamas for Living І 


МАМЕ 
f ADDRESS 
F CITY. STATE, ZIP 


| Mail To: Monterey Domes, Dept. 230 
Dee CMT P.O. Box 5621, Riverside, CA 92517 


MONSTER MAUL 


FAST-N-EASY WOOD SPLITTING 
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<r ur 
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e Splits most logs in one lick-wont 
om — Stick. 
™ .No struggling lifting heavy logs up 

to high priced power splitters. 

s Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! 

«Forget about lost, stuck, or flying 
wedges 

• Мо gasoline, no set-up, no take- 
down. 

* No wooden handles to replace 

* No gimmicks. Just simple physics! 
We at Sotz have been making the 

same quiet offer for years Iry a 

Monster Maul at our risk! Within one 

year, if you don't think it's the fastest, 

least tiring method of splitting fire- 

wood, let us know, and we will give 

vou your money back, including 

shipping...Plus, it's guaranteed against 

failure for 1O years 


SPECIFICATIONS 


lead- 121b (total weight 151b 

Higb-carbon steel heod 

pc eoe JA H- € Fi» nan die 
ЕРЕН + 1 


ише $24.98, delivered 


b. ae eget 
sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 
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Tumbling frame 
for young gymnasts 


= 


A child-torture chamber? No—the kid 
is strapped in for security only as he 
experiments with this tumbling 
frame. Angling his body shifts the 
center of gravity, making the frame 
swing through a complete circle once 
the rider learns the trick. The frame 
pivots freely on twin sets of rollers. A 
pair extending from the handgrip 
travels in horizontal channels set into 
the support frame, while the rollers at 
the foot of the tumbling frame slide 
inside vertical support channels. The 
“rotater” would enliven the standard 
slides-and-swings playground, says 
the inventor, Jean Guy Lecart (17 
Sente du Moulin, 95310 Saint-Ouen- 
l'Aumóne, France).—David Scott 


Hollow-grip 
hammer 


A handle that won't fly off the ham- 
mer—that's the idea behind this de- 
sign. The plastic handle won't break 
or loosen, says inventor Eduardo Ro- 
driguez (Larrea 1563, Rosario 2000. 
Argentina) A reinforcing steel roc 
runs halfway through the holiow han- 
dle. The threaded rod fastens to a car 
nut that locks on the hammer head 
The nut also compresses a rubber 
bushing inside the head that absorb: 
some of the striking impact, reducing 
shocks transmitted to the handle. The 
handle's end grip is hollow to further re 
duce shock and improve balance. The 
handle takes different heads.— JD. S. 


- SS 


| | 

Hose rack 

Tired of tangled garden hoses? Two 
conventional hose racks side by side 
store your hose in a neat figure 8. 
Then the hose can be pulled off with- 
out a twist. —Jack Hirrlinger 


Extracting posts 


Removing iron posts or pipes from the 
ground by hand can be tough. The 
problem: getting vertical leverage. 
One method is to attach a large pipe 
wrench to the post as shown, then 
slide an automobile jack under the 
wrench—the closer to the post, the 
better. As you jack up the wrench, the 
post will be lifted out of the ground.— 
J. R. Clark 


storage-shed 


00 


14" NUT AND 
LOCKWASHER 


74" FLAT WASHERS 


The sliding doors on metal storage 
sheds can be a problem if the H-shape 
sliders wear out or break, But you can 
easily replace them yourself. Two ^.- 
in. flat washers between two ‘7s-in. 
washers, held together by a long bolt, 
make a new slider that can't be pried 
out of the track. If you want greater 
security, assemble with Pop rivets in- 
stead of bolts.—Thomas G. Levy 


DO-IT- 
YOURSELF 


FINE GRANDFATHER CLOCK KITS 
STARTING UNDER 


235 


(including movement 

and dial) 

e Factory direct 
prices 

* Heirloom quality 

e Solid X" hard- 
woods: black wal- 
nut, cherry, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

* Prompt shipment 


MASTER CARD and VISA ACCEPTED 
Write tor FREE color catalog 


EMPEROR’ 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 635 Emperor Industrial Park 
Fairhope, Alabama 36532 


COLOR BROCHURE 


SCULPTURED 
BACK CHAIR 

WITH CANE SEAT 
SOLID AMERICAN OAK 


DEEP EMBOSSED 
DESIGN 


FACTORY 
DIRECT 
PRICES 


Do-it-yourself pre-cut kits € Completely 
finished and assembled models @ Antique 
furniture reproductions € Wall and shelf 
clocks @ Grandfather clocks ® Beautiful 
solid woods (walnut, oak or cherry) @ Solid 
brass West German movements € Prompt 
delivery € Money back guarantee 


VIKING 


CLOCKS 
FREE Color Brochure. Write: Viking Clocks, 
The Viking Building, Dept. 704, Foley, AL 
36536. Phone: (205) 943-5081 
Vist our showrooms: l-10 Exit 35, 5рогизһ Fort, Ala. 
ond Hwy. 59 one mile south of Foley, Alaboma. 
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Heath Company, 
Dept 016-702 
Benton Harbor, MI 49022 | 


i | Heathkit 


І Send my free Heathkit Catalog now | 
lam not currently receiving your catalog | 
l ^ 
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FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 


CHICAGO TECH/School for Builders Veterans — | 
Dept, PS-100 2000 S. Michigan Ave., Check I 
Chicago, IIl, 60616 Here O 4 
Please mail me a Free Trial Lesson, Blueprints І 
and Builders Catalog. | understand there is no | 
obligation—no salesman will call. - 
МАМ a. | 
ADDRESS 1 
CITY STATE FIP Н 


YOURSELF $1000-- to 


UILD THIS NEW 
WHEEL HAULER 


e 16 or 11 H.P. Briggs & Stratton electric stari 
engine e automatic torque converter transmissions 


T Y" 


e 500 Ibs. plus two passengers e dump box 
44x 40°x11" © steering wheel, foot | controls 
e forward and reverse gear © rear dual hydraulic 
disc brakes 


Tough Mark Series Haulers lug 500 Ibs. of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric | 
start. Steering wheel, fcot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 44'5"x40"x11" extends to over 4' 
with tail gate opened. Many accessories. 

Build i! yourself and SAVE $1000-- . Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
BO have built a Carl Heald Kit. 

For more information call 616/849-3400 


or write for FREE brochure today: 


Carl Heald, Inc. Dept ps.10 


PO Box 1148, Benton Harbor, MI 49022 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


The coal rush 


Faced with rising firewood prices, some 
homeowners are turning to coal for home 
heating. Coal is relatively abundant and 
less expensive than most fuels. 

But if you burn coal, be sure to use a 
stove designed for it. Some wood-stove 
manufacturers claim their units can burn 
coal, too, but most can't. Coal burns at 
much higher temperatures than wood, so 
the stove must be made of heavier metal. 
(See "Solid-Fuel Alternatives," PS, Jan.) 

Many coal stoves have appeared this 
year. Some have glass inserts to give the 
flavor of an open fire. Many have shaker 
grates and ash doors to aid ash removal. 
While you can't burn coal in a wood stove, 
most coal stoves can take wood. 


Creosote update 


When | wrote my report, "How to Control 
Creosote for Safer Wood Burning" [PS, 
Oct. '79], about the findings of Auburn 
University's Wood Heating Laboratory, | 
expected many readers to question some 
of those controversial findings—and | 
wasn't disappointed. 

| selected one of the letters—from Lee 
Perry of Cumming, Ga.—that brought up 
most of the points raised by others, and I 
asked Dr. Tim Maxwell, one of the profes- 
sors who runs the lab, to respond. 

Reader Perry writes: "Тһе otherwise su- 
perb article on how to control creosote 
buildup is seriously flawed by the author's 
direct implication that it is perfectly okay 
to burn unseasoned firewood in a con- 
trolled-draft wood-burning appliance. 

"The author and his expert are correct 
in their conclusion that the amount of the 
substances from which chimney creosote 
is produced is more or less the same (ex- 
cept for the amount of water) whether you 
burn seasoned or unseasoned firewood. 
However, burning unseasoned wood 
drives the temperature lower for longer, 
because the additional water must be va- 
porized and driven up the chimney. Fur- 
thermore, this additional water vapor, 
mixed with the smoke, materially reduces 
the chances that the combustibles in the 
smoke will be burned before they leave 
the firebox. Put simply, wet smoke does 
not burn as readily as dry smoke. 

"Most novices buy too large a wood 
burner for the space to be heated, fill it full 
of unseasoned wood, and turn the draft 
control down too low. The stove may 
have no secondary air-supply device, or it 
may be too primitive to be effective. Too 
often the result is massive creosote pro- 
duction, followed by a raging chimney 
fire. The problem will be compounded if 


the stove has been installed too close to 
flammable surfaces, as many are. 

"If the creosote-producing substances 
are burned in the firebox, we get more 
heat from less fuel, and the substance that 
is formed in the flue and chimney tends to 
be dry and crusty rather than sticky and 
gummy. Thus it can be cleaned out more 
easily. Also, these deposits have less en- 
ergy in them, and therefore are less of a 
fire hazard. The amount of creosote being 
produced is not as critical as the charac- 
teristics of that creosote.” 

Dr. Timothy T. Maxwell replies: *‘Nei- 
ther the article nor any report released by 
Auburn University recommends that un- 
seasoned wood be burned in air-starva- 
tion-type stoves. Dry, seasoned wood is a 
preferable fuel because the Btu content 
per pound is greater. What we've said is 
that under controlled laboratory 
conditions, green wood produced less 
creosote per pound of wood consumed 
than did seasoned wood. Further, soft 
woods tended to produce less creosote 
than hardwoods. 

"The lesson to be learned from this is 
that the stove operator should not expect 
to avoid creosote problems merely by 
burning seasoned hardwoods. He should 
recognize that creosote formation is a re- 
sult of the stove, how it is operated, and 
the chimney. 

"Flue gases contain carbon dioxide, 
water vapor, and unburned combustible 
compounds such as carbon monoxide 
and heavier hydrocarbons. The flue gases 
from burning wet wood contain more 
water vapor and about the same amount 
of heavy hydrocarbons. Thus the relative 
concentration of creosote-producing 
compounds is lower. : 

“Creosote condenses on flue walls at a 
rate determined by flue-wall temperature 
and creosote concentration in the gas. 
The lower concentration of creosote pro- 
duced by burning wet wood yields less 
creosote in the flue. The temperature of 
the fire and of the flue walls won't be low- 
er when burning unseasoned wood—if 
the draft is opened more, as it should be. 

“We have found no evidence that the 
combustible substances burn more readi- 
ly in dry smoke than in wet as long as the 
draft is opened adequately. Nor have we 
found that the residue is crusty with the 
former and gummy with the latter. 

"We have not found any stove that real- 
ly achieves significant secondary com- 
bustion. However, in most cases the 
stove's ability to transfer heat to the room 
is what limits its energy efficiency—not in- 
complete combustion. 

"| agree completely that many home- 
owners purchase a stove that is much too 


large and hence probably increases the 
problem of creosote formation. It is also 
quite true that many pay little attention to 
safety when installing stoves and chim- 
neys. The vast majority of wood-stove 
fires are caused by improper installation 
or operation, not by faulty equipment or 


chimney fires." 
Venting 


Сы) a heater 


Is it possible to exhaust a wood-burning 
boiler into the same flue as an oil-burning 
boiler? | understand that the oil burner op- 
erates under pressure and that exhaust 
gases might back up through the wood 
heater. 

Charlie Engle 


That's only one of several potential haz- 
ards. Another is that the draft flowing 
through each appliance can be unbal- 
anced. Most codes forbid the venting of 
more than one heating appliance into the 
same flue, except for some gas heaters. 
Check with your local authorities, but the 
best policy is to use separate vents. 


230-V heat-pump water heater 


One word of caution about the "Heat- 
Pump Water Heater" featured in your 
April article. While the apparent saving 
using this unit compared with a resistance 
water heater is large, our home has two 
electric meters, one for hot water and one 
for the rest of the house. The power com- 
pany may turn off power to the water 
heater during peak-load hours. For this 
privilege a reduced rate is allowed—about 
half the standard kWh price. If a heat 
pump were plugged into a circuit other 
than this one, savings would be small. 
Gerald Wiggins, Dexter, Mich. 


There's a solution to this problem if your 
power company is cooperative. While the 
Efficiency ll HPWH that I installed is a 115- 
volt model, it's now also available in a 
230-volt version. This could, indeed, be 
connected to the water-heater circuit 
through a double-pole, double-throw 
switch that would energize one or the oth- 
er, but not both at once. 


Dishwasher drying—part Il 


I'd like to clarify the circuitry of the Sears 
587.721501 dishwasher mentioned in 
June's "Housepower Clinic.” The current 
that passes through the U bimetal on the 
dispenser is limited by the heating ele- 
ment. Disconnecting a wire at the heater 
would prevent operation of the bimetal. 
| might add that dishwashers with a 
switch to prevent heater operation in the 
drying cycle save about 20 minutes and 
750 watts, or about one cent per wash. 
V. Н. Zanes, Controls Engineer 
Design and Manufacturing Corp. 
Connersville, Ind. 
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Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


М A Revolutionary Sleeping Experience 


The 


Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Fealures air coil construction with multiple controlled air 


Stores Easilyon Shelf 


chambers that hold your body evenly and independently. Air Coil Construction 
Turns any room into a guest room. The ideal portable -—— — БАНЫН —— — ——— — — айлы Жа 
bed for holiday and vacation visiters...and it stores easily. o ase send me the following AIR BED(S): 
Take it camping, in your van, on your boat, in your sum- E LJ Twin а (Item 2339) $49.95 
mer home; sunbathe and float on it! ai ctas a MA INR 
Available in twin, double, queen and king sizes. inflates О King Size (Nem 2374) $99.95 
in minutes with most air pumps or cannister vacuum. а Add 34.85 per bad Con ee (and insurance. | 
| i ; ет 
sua pars alte sanana LEE 
i | ig ИНпо!в Residents include 5'4 % sales tax. 
and pump adapter included. О Check/M.O.Enclosed O ChargeMy Credit Card: [ 
Don't be mislead by imitations. Insist on the original, О MasterCharge O American Express O сана 
red velveteen The Air Bed. 10-day Free Trial. И not | O Visa О Diners Club anche | 


satisfied, return it within 10 days for refund. Order now! Card No. =] 
Name 
CREDITCARD 0 ORDERS Nevada Residents Calt Address 
800-648-5600 "re Raiders cat | 
OPERATOR NO. 48, 24 HOURS A DAY. 7 DAYS A WEEK City | 
790 Maple Lane, Bensenville, Illinois 60106 State M. ri n sl 
Contem Exe | 
ROO L pat age sod oe е iL 60106 
Dept PSMD-274 € CMI1980251 
стлб De GS tet Im COTES HEIN Ge) ee ee Gan 


LOW COST HEATER 


Burns over 24 hrs. on low setting 

No more middle-of-the-night stokings 
Pays foritself in weeks 
__ Engineered to prevent drum burn-out 


Betore you spend 5500 to S600 on a wood 
heater, try the Sotz Heater KitforunderS40 atf 
our risk. If (within one year) you dont agree it 
out performs any wood heater money can buy 
or (within WO years) if the kit cracks, warps. or 
burns up, your money will be refunded. including 
shipping charges 

Kit converts а 55 gallon drum (not supplied) m- 
to a high capacity wood burner Features large 
IPA" square door opening. cam-lock door catch 
and spark-proof design Patented internal draft 
channel draft control and arhght design allow 
controlled. efficent heat, while limiting metal 
temperatures of barrel to prevent burnup Use of 
draft control allows you fo heat large or small 
areas Baosemen! installation heats your entire 
home. Great for your garage. workshop. or cabin 
Тор drum squeezes 60% more BTUs from heat 
normally lost up the chimney Heavy steel kit bolts 
together quick and easy 

Thousands in use by US Army. Navy. Depts of 
Nat. Resources, Agriculture, Federal, state and 
local government agencies Assembled healer 
tested to UL. specs Member ВВВ 

Free info about 15-30 gol drum kits, heating 
water, drying wood, fireplace to wood stove and 
much. much more 

Price detrvered lo your door Bottom Kit $38.95 
Top Kit $20.95 Master card - visa welcomed 


~ OUR 24th YEAR 
Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


OCTOBER 1980 


THE BEST IS EVEN BETTER 


* 84 pages of photos, descriptions, 
and discount prices on over 200 
products! 


* Dimensions charts, fitting 
charts, "how-to-install easily" 
articles! 


* THE ONLY published source of 


actual performance trials and 
lab-tested specifications! 


* The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Jensen, Marantz, Pioneer, 
Sanyo, and many more! 


Call or Write NOW for 
Your FREE Catalog 


Use the coupon below or call toll-free: 


| 800-446-1506 


In Virginia Call 800-552-3961 


Super System 
| Special From 
| Mmonecr 

The KP-7500 in- 

dash AM/FM cas- 

selle receiver 
featuring improved 

Supertuner 11 with 

TS-168 three-way 
i speakers 


Send me your FREE catalog by 


| ш Third Class Mail 


Rush me your FREE catalog! I'm 
enclosing $1 for First Class Mail 


state Zip 


CRUTCHFIELD 


1 Crutchfield Park: P.O. Caller 1, Department P 
Charlottesville, Virginia 22906 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 10017. We'll pay you 

if we use it. If two or more readers send in the same usable tip. the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned 


By RAY HILL 


LJ = k w чы” - ‘ek a * 

LS x CIR ر‎ 
a = [w w à Nu N. ж 2 saa n 

m RN NR Fw RS S ER UN di т a 
—w WI тнл WW RON "m n aa 


+ 
L ыз. 
uua аа 

a m Xi 


a etate ыч 
s x 


Pa'u R 


. 
| a А = силы 
کک ےا کا ا کر‎ М е ЖЕУ ЖУ; 


LE SP = жэ ET ee E ¬ 

a tate Paw ene‏ و = ا 
t Pu MOS mM tata ne NN m M s.‏ 

= سےا ا کے‎ ee i s VR. 


Reconnecting spark-plug wires in the proper firing order 


This procedure will assure accurate hook- 
up after you've disconnected spark-plug 
wires on an inline four- or six-cylinder en- 
gine—and lost track of where each wire 
goes. Remove the coil high-tension lead 
from the distributor and ground it with a 
jumper wire. Remove the distributor cap 
and have a friend crank the engine. Note 
which way the rotor turns. Remove the 
number-one spark plug (always at the 
front cylinder) and place your finger over 
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Remove battery acid from tool 
Using a wrench to loosen a battery cable? 
Clean it with soapy water or cleaning sol- 
vent after you're done. If battery acid gets 
on the wrench and isn't removed, it can 
cause corrosion. To prevent sparks when 
disconnecting a battery, remove the 
ground cable first. Connect it last when 
replacing the battery in the car. 


the plug hole. Crank the engine slowly. 
When you feel compression starting, 
watch the timing marks. Bump the starter 
until the timing marks indicate TDC. Re- 
place the distributor cap, noting the posi- 
tion of the rotor tip. The tip will be under 
the number-one wire. Check the firing or- 
der (often stamped on intake manifold). 
Connect the wires accordingly. Drawing 
above shows engine with 1-3-4-2 firing or- 
der. Some engines may fire differently. 
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Checking clutch free play 
Clutch free play is often measured at the 
clutch pedal. But the most accurate way to 
check it is at the clutch-release fork. This 
eliminates worn clutch linkage, thereby 
giving a more accurate reading. Free play 
should be adjusted to the specs given in 
the shop manual for your car. Inspect vi- 
sually for linkage wear. 


— QI 


Leaking disc-brake cylinder 


A leaking caliper may be caused by a bad 
piston seal. Some people automatically 
assume this condition requires a new pis- 
ton along with the seal. Not so. If the pis- 
ton is not pitted, corroded, or otherwise 
damaged, all that has to be replaced is the 
piston seal and the dust boot. Lubricate 
the piston seal and piston liberally with 
fresh brake fluid before replacing the pis- 
ton in the caliper (this is a must). 


Left or right? 


Sometimes a shop manual or a mechanic 
may refer to the “left bank” of cylinders, 
or the "right side" of an engine. But which 
side is right, and which is left? The confu- 
sion is eliminated by remembering this 
simple rule: In any technical discussion, 
the left side of the car is always the driv- 
er's side. The right is the passenger's. 


"Armstrong proved to me 
now theres a GREAT 
All-Season Radial Tire!” 


ROGER STAUBACH 
Dallas Cowboys Quarterback 


" Armstrong Coronet All-Season Radial 
will give you outstanding performance 
season after season after season.” 


"| went to the Armstrong Proving Grounds to see some 
of the demanding tests they put the new Coronet 
All-Season Radial through. They proved to me that this 
new tire will give you excellent traction in snow. ..con- 
trolled handling on wet pavement... апа long wear on 
any road surface. 

"So don't settle for just any all-season radial, ask your 
independent Armstrong dealer for the Coronet All-Sea- 
son Radial...the one you can depend on season after 
season after season." 


ZARMSTRONG TIRES 


GRIP THE ROAD 
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much more — everything for your woodworking 
project! 

Maple Spindles Our hard maple spindles are 
smoothly sanded and ready for firushing. They 
make an attractive gallery on table tops, plate rails, 


include the tenon. 


Each 100 1000 
B1400 V x 14 $20 $16.00 $120.00 
B1401 ^ x I 26 20.80 156.00 


Screw Hole Buttons Use for decoration or for 
covering countersunk screws. For noie sizes 4. 


B1011 Birch 4" $180 
B1013 Oak وا‎ 230 
В1015 Mahogany 4 320 
В1017 Walnut Yî 3.20 
| M M NM E NM NM BM E NM NM E NM NM BN иш 
Order these products plus our new 112-page catalog — al 
featuring over 3000 woodworking items simply by filling 
in the order form below || 
71 Maple Spindles | 
Quantity Number . Price. j 
|] Screw Hole Buttons ii 
Quantity Number _ Pree -___ 1 
$150 handling and insurance per order $150 D 
199081 W | й 
Free with purchase of $5.00 or more. || 
$100 ES i 
Name: Į 
1 
Address: 1 
E 
City: | 
| 
Sate 1 L OZ p 
Send check or money order to: [| 
Ц 
т 
3m | 
The з Dept. C510 i 
» 21801 Industrial Bivd. 
Store” Rogers MN 55374 1 
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Battery-saving flywheel 
[Continued from page 84] 


out people honking behind you." 

With one passenger, the flywheel 
car accelerates from zero-30 mph in 
seven seconds, from 25-55 mph for 
passing in 10 seconds, from zero-50 
mph for highway merging in 15. (Each 
of these times degrades by a second or 
so when the car has a full load of four 
passengers.) Once on the highway, the 
car cruises at 55 and passes at 60. It 
has a 76-mile range on the Urban 
Driving Schedule. 

Not peppy, but acceptable—the per- 
formance, if not the range, of a stan- 
dard subcompact. 

Because this car was "first build," 
the Garrett team was more interested 
in proving the concept than in getting 
ultimate performance. The car is 
heavier than they'd wanted—3400 
lbs., including the 1100-lb. battery 
pack. 

"But we can build it lighter next 
time," Rowlett said. "A lighter car 
would have an 85-90-mile range." 


Flywheel power 


How could a flywheel make such a 
difference in performance? With 
speed. The Garrett flywheel whirls at 
a dizzying 25,000 rpm. At such speeds, 
the multi-ringed hoop of wound Kev- 
lar filaments stores about 1000 watt- 
hours of energy. The battery pack has 
much more—18,000 W-hr. But when 
the flywheel slows down, it can be re- 
spun —so that 1000 watts can be used 
and then restored by drawing on the 
battery, and by using the energy re- 
captured from braking. And the en- 
ergy can be extracted at any rate—so 
it can provide the bursts of raw power 
needed for acceleration. Here's how it 
works: 

After the batteries are recharged 
overnight, one of the electric motors 
spins upthe flywheel. On the road, the 
flywheel's momentum is tapped to 
generate electricity for the motor. 
This slows the flywheel. But when the 
car is braked to a stop, its momentum 
generates electricity to respin the fly- 
wheel. Meanwhile, the battery puts 
out a steady current that helps run 
the car's drive motor. 

Other experimental vehicles have 
used energy-storage flywheels made 
of steel [see "21st-Century Car," PS, 
July], but the Garrett car is the first to 
feature an advanced, high-speed, fi- 
ber-composite one. This flywheel is 
much lighter than steel for the same 
energy density—its rim weighs only 
28 pounds but it stores just under 36 
W-hr/lb. 

Another weight-saving feature: The 
fiber fly wheel doesn't need as heavy a 
containment structure as steel fly- 


wheels do. The housing has a dual 
purpose. It contains the flywheel in 
case of failure, and encloses a deep. 
one-micron vacuum, so the flywheel 
can spin practically friction-free even 
at super-high speeds. 

What if the flywheel does fail? "It 
will shred before it does any damage." 
said Rowlett. To prove it, he showed 
me the photo on page 83. 

Another danger often associated 
with high-speed flywheels is the gyro- 
scopic forces they create. Might the 
car flip when turning a corner? 

Rowlett grinned at the question. 
"Some critics say that will happen. 
But put that flywheel in right and it 
will stabilize the car." 

In the Garrett car, the flywheel ro- 
tates in the direction opposite to the 
car's wheels. Thus when the car turns 
a corner, the flywheel actually works 
to right the car. 


Terrific transmission 


Producing a safe flywheel was just 
the first step for the Garrett team. De- 
veloping a system to extract power ef- 
ficiently from that huge spinning 
mass was a major challenge. 

Ordinarily, an engine speeds up to 
accelerate a car. But in the Garrett 
car, the flywheel slows down as the 
car accelerates. During braking, the 
power flow is reversed: from wheels to 
flywheel. 

The car has four different rotating 
speeds. High speeds. The wheels ro- 
tate at the same rate as in convention- 
al cars. But instead of an engine with 
a top speed of about 6000 rpm, there's 
that whirling flywheel going four 
times as fast. And twin motor-genera- 
tors spin independently at speeds a: 
high as 11,650 rpm. 

"How do you marry all these into an 
efficient car an ordinary person can 
drive?" Rowlett asked. 

The answer is a unique, infinitely 
variable transmission (see diagram! 
"No clutches, no shifting, nothing,” 
said Rowlett. "All the driver needs is 
throttle and brake." 

This "electromechanical transmis- 
sion" has a split power path. The fly- 
wheel not only runs the generator, it 
also sends some power directly to the 
wheels. This is more efficient than 
electric power alone. 

Not only does the Garrett car have à 
unique flywheel and transmission, it 
also has a better battery, developed by 
Eagle-Picher Ind. of Joplin, Mo. “They 
have a very capable engineering 
team,” said Rowlett. "They came up 
with a design that improved battery 
life as well as capacity.” 

The new battery is encased in light- 


veight plastic, like a golf-cart battery. 
Jut it has a 30 percent greater energy 
lensity of 18 W-hr/lb. And it should 
ast 100 percent longer. Eagle-Picher 
uarantees 800 deep-discharge cycles, 
ompared with about 300 to 500 for 
iormal batteries used carefully. But 
he heavy industrial forklift batteries 
hat inspired this design last at least 
500 cycles. Rowlett thinks the Eagle- 
icher battery might do as well if it’s 
iot fully discharged on every drive. 

The new battery has tubular posi- 
ive plates—common in forklift bat- 
eries. Unlike normal grids, these 
аск the battery paste into close con- - 
act with the lead plates. This reduces 
orrosion of the plates, a major cause 
f battery failure. 

The fiberglass chassis is another 
irst —it's designed to meet the Feder- 
1 Motor Vehicle Safety Standards. 

"The Budd Company in Fort Wash- 
ngton, Pa., did a fine job of making 
his crash-resistant chassis for us," 
aid Rowlett. The protection comes 
rom the huge, foam-filled plastic 
hock absorbers l'd seen under the 
ооа, and from the underbody battery 
ompartment. In a 30-mph crash, the 
'ehicle structure will absorb the shock 
efore it reaches the passengers. 

Having proved that a practical elec- 
ric car is possible, Garrett's goal is to 
'et the cars on the road. With contin- 
ied development, the car could be 
eady for a Detroit assembly line in 
ibout five years, Rowlett said. But 
ven if it is mass produced, he doesn't 
xpect the flywheel electric car to 
hange our gas-guzzling habits. 

"What we're really doing here is de- 
eloping insurance for the future," he 
oncluded. Gs) 


\dvanced battery 
eady for production 


is this article was being prepared, Gulf 

nd Western Industries announced the 

pening of a pilot plant to produce an ad- 

anced zinc-chloride battery [PS, Feb. "79 
nd Aug. '79]. A modified VW Rabbit pow- 
red by the battery has a 150-mile range at 
5 mph, said the company, and acceler- 
tes from zero to 30 mph in about 10 sec- 
nds. In separate tests, the battery has 
isted through at least 1400 cycles. ! 
Beb Rowlett says, "In my opinion this 
duld be the turning point for electric cars. 
he battery penalty has been just too 
reat, even with our flywheel system. This 
attery, when fully developed, could, 
lean the difference." H 
Rowlett told me that a flywheel could 

ill provide a useful power boost for a car 
ith a zinc-chloride battery. But the fly- 
'heel system could be simpler. 


LEARNING TOOL HOME ''MINI-STILL'' KIT 


Learn fuel alcohol production at home with the Victory n. 
Still ‘‘learning tool’’ and actually make alcohol. Kit к 
includes: Reflux column, conderser, coll, cooling 
chamber, P&T hydrometer, enzymes, yeast, recipes for 
mashing-making. [Complete with easy to follow in- 
structions.| Fits almost any 5 to 10 gallon kettle. 
Immediate shipping in most cases. 


Price includes shipping and handling .......... $99.95 
Send check or money order to: 


Victory Still, Inc. 
P.O. Box 7115 
Norfolk, VA 23509 


Master Charge and Visa call (804) 855-7110 


GREAT GIFT 
State permit may be required 


CONVERT \ 
YOUR 
PRESENT CAR TO A HYBRID ELECTRIC 


© NEVER PLUG IN TO RECHARGE BATTERIES 
e 55 ТОБО MPH 85 TO 90 TOP MPH FOR PASSING 


The breakthru everyone has been waiting for. After six years of develop- 
ment, a revolutionary new Hybrid Electric Car has evolved. Developed by the 
pros in Detroit, it is now possible for you to very easily convert your present 
car for just a few dollars or build the car pictured above from our easy to fol- 
low plans for under $3,000.00. This new system allows you to travel at high- 
way speeds of 55 to БО MPH with passing speeds of 85 to ЭО MPH without 
having to stop at any time! No plugging in to charge the batteries. The secret 
is in the newly developed generator and wiring system, Just think of it — you 
can travel all the way across the U.S. without any noise and without stopping 
to plug in to an electric outlet to charge the batteries. For $15.00 you can 
obtain a complete set of step by step building plans and instructions along 
with a bill of materials and list of suppliers. 

In addition — if your order is received within 3O days you will receive abso- 
lutely FREE a complete set of building plans, bill of materials and list of suppli- 
ers to build our 4 seater, Hybrid Electric Car pictured above. It's easy to build 
in just a few weekends. 

For only $15.00 you receive all of the above along with a no risk money back 
guarantee. So don't wait — to build and drive this fantastic Hybrid — fill out 
the coupon now! And never worry again about the high cost of gasoline. 


JAY Please send me the ete set of plans, instructions, 
MERCURY bill of materials and suppliers on the new Hybrid Electric 
PUBLICATIONS System at a no risk guarentee. Enclosed is $15.00 to 


cover cost and postage. | understand that | have 15 days 
to inspect the plans and if | decide not to use them | can 
return them for a full refund. 

О | am sending іп my order within the 30 days so | can 
take advantage of your FREE offer on the complete plans 
etc. of the Communter Car described above. 


111 MAIN STREET 
POST OFFICE BOX C.S. 5070 
SOUTHFIELD, MICH. 48037 


NAME 
ADDRESS —— 
gg — E — —| 
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buyer's handbook will detail this $5 a ib. 
item + 3,000 others worth $1-$7,440 per Ib. 


Train quickty in B short weeks at Toledo 
lor a bright eee with security in the vital 
meat йа Big pay, full-time | 
HAVE А PROFITABLE MARKET OF YOUR 
OWNW! me payment plan available Сн 
Pere riven Job help Thousands of suc- 
graduates OUR Mih YEAR! Send 
NOW for a big new illustrates FREE catalog. No obligation. C I. 
approved, NATIONAL SCHOOL OF MEAT CUTTING. No Т1-01- 


0I97T, Dept. 51-H 33 N. Superior, Toledo, Ohio 43604, . 


A beautiful 
and better way 
to heat with 


Hearthstone 
Americas Quality Soapatone Stove 

* Unique soapstone construction — 
retains and radiates a more pleasant, even 
heat throughout your 

* Heats longer on less wood — up to 
18 hours on a single charge of wood. 

* Safer heat — our unique Secondary 
Combustion System reduces creosote 
build- -up — even at low burn rate. 

— fully automatic hermosa, 
an entire house -— 


e Reserve your stove now — 

has production booked months ahead! 
Send $1.00 for illustrated handbook to: 
Heart =e) .Р510, Morrisville, 
VT 05661 
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THROWING AWAY | 


. formaldehyde problem, 


Save the heat 
[Continued from page 79] 


especially with rough-sawn textures. 
Most producers are working on the 
and you 
should start seeing new products on 
the market pretty soon." These new 
products may be sealed, or they may 
be fumigated with ammonia in a pro- 
cess that chemically changes the 
formaldehyde. According to Jewell, 
they will almost certainly be labeled 
and clearly identifiable. 

If your problem is humidity, it can 
be solved by venting at the source (in 
bathrooms, for example) by dehumidi- 
fiers, and with a careful eye to mois- 
ture-producing activities.  . 

With gas ranges, the best solution is 
to use a range-hood fan whenever you 
cook. It will easily take care of carbon- 
monoxide emissions. Nitrogen oxides, 
however, are more difficult. Accord- 
ing to measurements taken in a test 
kitchen at Lawrence Berkeley Labs, 
"With a ventilation rate of 50 cubic 
feet per minute, the upper limit of rec- 
ommended kitchen ventilation rates, 
the nitrogen dioxide concentration in 
the kitchen was considerably higher 
than promulgated standards." 

However, the LBL kitchen is a 
small, enclosed room. Experiments in 
real kitchens have shown that using 
vented range-hood fans at high speeds 
(on the order of 100 cubic feet per 
minute) can control NO,. 

With a vented combustion appli- 
ance (gas or oil furnace, wood or coal 
Stove, or a gas clothes dryer, for exam- 
ple), proper installation and regular 
professional servicing should keep 


'them operating cleanly (but see "Oil 


Burner Hazards,” PS, Nov. ’79, for po- 
tential problems, even with regular 
servicing). In a tight house, combus- 
tion air from the outside may be 
necessary. 

Radon is an even more insidious 


problem. To begin with, if you suspect 
- radon pollution, you'll be hard pressed 


to have it checked out. According to 
Bill Nazaroff, LBL’s expert on instru- 
ments for radon detection, "At this 
point there are no readily available 
facilities for doing that." A further 
problem: A single measurement may 
be misleading. The concentration may 
vary greatly from room to room and 
from day to day. 

Says Peter Cleary: "If you live in a 
very tight house in an area known to 
have high radium levels—near a ura- 
nium mining area, for example, or 
where the water is known to contain 
large quantities of radon—then you 
could assume your house would be 
more likely to have high levels of ra- 
don. But," he cautions, "while you can 
make that assumption, not enough 


large-scale surveys have been done 
say it with certainty." 

Though there are many potenti: 
sources of radon within the home (se 
preceding article), current evident 
suggests that where there are eleva 
ed levels, radon has usually entered : 
a constituent of soil gas, seeping i 
through tiny cracks in the basemen 
through an unvented crawl space, | 
through the slab. With a crawl spai 
or unheated basement, direct ventil 
tion of that area can solve the pro 
lem. If the basement is heated, a he 
exchanger may be justified. If so, 
may as well serve the whole house. 

Sealing the basement is another a 
proach to radon control being tried 
Canada. Arthur Scott of DSMA Atca 
an engineering firm with nuclear e 
perience, has had some success se: 
ing cracks and other entry points su 
as gaps around pipes and wiring wi 
a urethane-rubber compound. Ov 
that goes a protective layer of gla: 
reinforced concrete. 

The future? Everyone agrees th 
as more and more houses get tight 
and tighter the heat-exchanger ma 
ket will open up. Right now there ju 
isnt enough demand to encoura 
mass production. Nick Des Cham; 
president of Des Champs Labs, sa 
that if he could sell 500 at a time, | 
could get the pricé down to $100 
$150. "Now that's getting in the ba 
park of an ordinary exhaust fan." 

Meanwhile, work goes on in oth 
areas. Lawrence Berkeley Labs 
about to start a new study that w 
evaluate the effectiveness of a 
cleaning devices: electrostatic preci] 
tators [PS, May '77] and high-efficie 
cy filters [PS, Oct. '76], already inu 
in many homes to control partic 
lates. LBL will also look at air was 
ers and filtering systems similar 
those used in commercial buildings 
your outside air is also polluted, su 
devices may be your only route 
healthy indoor air. But no one y 
knows what pollutants they'll remo 
or how effectively they'll do it. | 


SOURCES OF AT EXCHANGERS 
AND INFORMATI 


Des Champs (ien Box 348, East Hanover NJ 07335 
Duct exchanger may soon be in production for arc 
$150-$250). Enercon Ltd., 3813 Regina ^ 
Regina, Sask., Canada a OHB (large plastic excha 
er, priced around $800). Meico Sales, Inc., 3030 Ees 
toria St., Compton CA 90221 (Lossnay by Mitsubis 
paper core exchanger, is suitable for nonfreezng 
mates). Exc Rural Rte. 3, Базі 
Sask., Canada (large Besant-type exchanger. $^? 
$425). Flakt Products, Inc. (Svenska Flakt Fano 
exchanger; aluminum, $600— $1000). 

Do-it-yourself plans for Besant-type exchanger #7 
from Division of Extension, University of Saskatches 
Saskatoon, Sask., Canada S7N ОМО. Ask for an А 
Air Heat Exchanger for Residences." 

Results of LBL's heat-exchanger tests will be aval 
for c small fee from NTIS, Publications Dept , US D 
of C -mmerce, 5285 Port Royale Ad. Springfed 
2216. ; (703) 557-4600. 


Man-powered racers 


[Continued from page 87] 


the coefficient of drag. They finally 
stopped when drag was reduced to 
0.13, a number that compares with 0.6 
for a typical automobile and 0.9 for a 
truck or a bicycle. 

"I wanted speed," Voigt told me. 
"But more than that, I wanted a vehi- 
cle with street potential." 

For Voigt, the dream of human- 
powered vehicles for commuters or 
shoppers is very real. "You'd just need 
a dedicated road lane," he said. "For 
safety reasons, you need to separate 
these vehicles from regular cars." 

By the 1980 race, Voigt's dream 
seemed almost reasonable —especially 
after the two endurance events. 


Long-distance cruisers 


First came the one-hour distance 
race. From a standing start, vehicles 
traverse the main track oval for 60 
minutes. Maximum distance deter- 
mines the winner. Voigt used new rid- 
ers—Eric Edwards in the single Vec- 
tor, Ron Skarin and Eric Hollander in 
the tandem. The results: amazing. 

Edwards covered 36.94 miles in the 
single. Far ahead was the tandem, re- 
peatedly lapping every vehicle on the 
track and chalking up 46.3 miles. 

"That's the way we designed them," 
Voigt said with a grin. "In the tan- 
dem, you can maintain 35 mph with- 
out straining. In the single, 30 mph is 
just a nice, easy pace." 

The nearest competitors were far 
behind. A single designed by Gardner 
Martin and driven by Normal Gall 
covered 32.5 miles. The multiple com- 
petition was marred by an accident 
that damaged White Lightning and 
put it out ofthe race. Even so, it wasn't 
keeping up with Vector. 

The final race emphasized drivabil- 
ity as well as speed and endurance. It 
was a Le Mans-start 27-mile road race 
around a multiturn course. The tan- 
dem Vector, after a difficult start, 
grabbed the lead, then simply coasted 
home in just over 53 minutes. 

"We're just here to win, not to cream 
the competition," Voigt said after the 
tandem won.  . 

And that's what cost him the clean 
sweep. With both Vectors lapping the 
field, Voigt's team lost track of their 
competition. НоПегіпр encourage- 
ment to Edwards in the single, they 
told him to relax. When he did, Fred 
Tatch squeaked by in a teardrop- 
shape shell to win by 1.8 seconds. 

Voigt shrugged off his disappoint- 
ment. "We were going to build a really 
fast vehicle this year, but we didn't 
have time. Next year we'll have a su- 
percar with a top speed over 70. It's all 
in the design." 'B 
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CHECK THESE FEATURES: 
Splits 26" logs € 6" splitting wedge 
42"L x 21"H x 19"W overall, 92 Ibs. 
Heavy duty steel construction 

Permanent hydraulic system 
Ten splitting wedge settings . 


10 tons of splitting power 
1 E 


Overload bypass valve 
Log positioning cradle 
Dual-purpose handle 
All Terrain Tires 

Easy to use 


Here's the economical answer to providing a full 
season s log supply to save energy, time and money! 
The BICO Hydraulic LOG SPLITTER is easy to use. | 
Hydraulic system provides 20,000 pounds of ram force to split up to 26'' logs 
Ten splitting positions, quickly adjusts from 13'' to 26'' length logs. Heavy duty, 
ali-steel frame, three large wheels provide sure stability when power-splitting 
Transports easily over rough terrain. ! 

The BICO Hydraulic LOG SPLITTER is the economical, effective way to split wood 
for your wood-burning fireplace or stove and help solve YOUR energy crisis 
Helps reduce back-strain and over-exertion. 


Start YOUR energy savings now... 
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COMPLETE 


Waranteed" “ 


The Perfect Gift 


North American Marketing Company 
¿210 Wood Dale Street P.O. Box 2258 
West Lafayette, Indiana 47906 


Send . BICO LOG SPLITTERS а! $179 50 ва, F OB , Indiana 1 will pay shipping charges to driver 
on delivery Shipments made by United Parcel Service unless otherwise requested Sorry No COD 5, 
Charge To: ©) Mastercharge C VISA Ll. Payment Enclosed 

Account @_ Ер. Dale 


NAME (Please Print) 


ADDRESS 
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STATE __ : 2 — Па аа : PHONE 
"Ths product is covered by a 90 day limited warranty on al! materials and workmanship 
Indiana residenis add 4% sales fax. Allow 3 fo 6 weeks for delivery 
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A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and 
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from the advertiser. For advertising rates for this section, 
Cathy Starrantino, Popular Science, 380 Madison 


venience of mail order shopping. 
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SAWMILL Of Its Kind In The World” 


If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 


Please order directly 
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Time to 
test your skill. 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 

Over 20 dilferent models 
available in do-it-yourself, 
pre-cut or semi-assembled 
form for all levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more, 
All solid 44" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 
sion movements and chimes. 
Solid brass dials. Clocks 
you'll find challenging to 
make and at a savings you 
can appreciate, So, ү you're 
looking for the finest clocks 
around...dont waste 
another minute. Build a 
Mason & Sullivan, It's well 


Avenue, New York, N.Y, 10017. 


BUY DIRECT 
| AND SAVE! 

^ е RADIO CONDES from car transmitter or wall 
switch € SAFETY night and day year ‘round ® SE- 
CURITY door locks tight when closed © CONVENIENCE 
in cor control any weother Ф LIGHTING gorage lights 
automatically ® VERSATILE fits oll lifting type. wood, 
metal or fiberglass doors sectional and 1-ріесе е EASY | 
HOME INSTALLATION in just 2-3 hours € SAVE up t» 


50% direct factory purchase and РР or UPS home delivery 
® GUARANTEED one year ® FRFE brochure 


HELPMATE Equipment Co., PS-100, Baroda, MI 49101 


and convenient time payments may be arranged. 


worth the effort. di жассан ee ae ii 


Send for FREE BOOK! Just mail coupon below for WS-1 STANDARD PULL $6.00 
How To Saw Lumber” booklet and complete facts SEE Ee F5-1 COMPACT FOLDING MODEL _ ... Te 
on the One-Man Sawmill. There is NO bligation new 32 page RR-1 REPLACEMENT BANDS & LEATHER POUCH _ $20 
catalog today. SASO 140 ROUNDS 1/2" DIA. AMMO. ONLY EN 


and NO Salesman Will Call on you. Do It TODAY! 


иш иш ив пш иш Rn иш йш ша юй йш аш ий иш аш эш OR UN NO COD 5 FOR AIR POST. FOREIGN ORDERS ADD PER ITEM . 


| TRUMARK SLINGSHOTS : Р.О. BOX 1517 5. BOULDER. CO. 86304 USA 


BELSAW MACHINERY CO. 


3717 FIELD BUILDING Ц 

| KANSAS CITY, MO 64111 - 

Please send all facts and details їп ү 

your FREE BOOK “How To Saw i 

Lumber". I understand there is No U 

‘| Obligation and that No Salesman will U 

s sali: call on me. - 

| Name - 

- Address = - 
City-Stata _ ]  hÁ Tip 


LONG PLAY — 10 HOUR 
TAPE RECORDER 


Top quality AC-DC cassette re- 
corder, modified to provide 5 
continuous hours of recording and 
playback of true fidelity, distor- 
tion-free sound on each side of 
cassette for a total of 10 hours. 
Unit has many special built-in 
features. TDK  D-CI80 cassette 
supplied. 


NOW ONLY $125.00° 


Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to your 
telephone jack and tape recorder. 
Starts recording when phone is 
lifted. Stops when you hang ир, 
making a permanent record. Eas- 
| ily installed. No monthly charges, 


$24.50" 


VOX VOICE ACTIVATED 
CONTROL SWITCH 
Solid state. Self contained. Ex. 
cellent adjustable sensitivity, 
| Voices or other sounds activate 
recorder. Uses recorder mike or 
remote mike, 214 x 134 x 34" 


(* plus 


VOX $24.95", 


Phone call Adapter $24.50*, 
1.00 ea. postage & handling) 10 hr. Recorder 
$125.00* (* plus $4.00 postage & handling). Cali- 
fornia residents add tax, Mail Order, VISA, M/C, 
cod's okay, quantity discounts available. Money 
back guarantee. Free dala, 
AMC SALES, Dept. C£ 9335 Lubec St., Box 928 
Downey, СА 90241, Phone (213) 869-8519 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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О Please send me your new color 
catalog oftop quality antique repro- 
duchon clocks I can build. 

[3 | enclose $1.00 for catalog. 


Name 
Address 
City/State ا‎ 


Mason & Sullivan Co. 


Dept 1321, Oslerville, МА 02655 


| | mcn E Cr ee ens min irr Jeu 
— — س ا ا س‎ 


EIER d thr a A ARRIVED | 


| 32. Too! a Gl. cost $295 n now . $24.00 
14-Tool Set, БЇ cost $126 now .. . $18.00 
Save Even More, Both Sets now . -$26.00 


Two $36 Sets [Limited Time] $56.00 
Sree 100% Guaranteed. Add +3.00 for shipping. 
ey Texas orders add 5% tax. Export orders add '4 

U.S. SURPLUS CE 


*. CLEANING CHIMNEYS 


Here's one heck of | 


easy an opportunity. You 
with the 

August West 
System — 

a proven 
method of 
cleaning 
residential 
wood-burning 
chimneys in 
less than an 
hour. (And the 
average charge 


Perform a much 
needed service. 
Wear a top hat 

to work. And 
clear more than 
$100 a day! With the 
August West System 
for this service YOU CAN DO IT! 
is $45.00 a flue.) We'll show you how. 
For FREE details on how you can 
BE A CHIMNEY SWEEP 
Call TOLL FREE .800-243-5166 


(In Connecticut call 226-0754) 
or write; August West Systems, Inc. 
Box 603 Dept Qv, Westport, CT 06881 


501 
715 Camden. San Antonio, Texas 78215 


MAKE CASH 


can now live the life | 
you want to live. And | 


: "HOME 
SECURITY 


3" X 4" Top Grade vinyl window and 
door decals. (WARNING! This property 
protected by Security Systems.) Simple 
to Install because It is not an expensive 
alarm system. Tells the thief you have a 
security system stopping 90% of thefts at 
your door. Costs pennies compared to 
what It protects. 


| вае Systems Cost Each 
8101 Senate Rm. 82 Decal $2.00 
| Houston, Tx 77040 Min. 2 
| Name (Please Print) 
! Street 
City State Zip 
| Master Charge # 
| Visa # 
Qty. Amt. 


— A 
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BUILD YOUR OWN 
TWO BEDROOM, INTERSECT- 
` ING DOUBLE "'A''-Frame with 
cathedral ceilings and bal: 
conys. Plans include step-by- 
step illustration manual and 
complete lumber list. Send 


$7.00. 

ALPINE — DESIGN 
Box 38 
16729 


OVER 400 SQ. FT 
FLOORIN PS-71. 
SAVE! SAVE! SAVE! Duke Center, Pa., 


THE WORDEN SYSTEM 
Build Tiffany Style Lamps 
For Hobby & Profit At Mosi 
Stained Glass Dealers 
BIG COLOR CATALOG "1.00 


Box 519, 118 Main St. 


бо. 2 AVE Granger, WA 98932 


Send $7 tor DUNE BUG pkg to 
Bos» 3875 Aruia Ca 91707 
Ph i213) 134.0.334 


CHECK IT OUT! 


[here are more opportunities, 
yroducts and services offered 
n the “Classified Opportunity 
Viart,” immediately following 
his section. You may find just 
vhat you've been looking for. 
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POPULAR SCIENCE BOOKS P10P 
Box 2018, Latham, N.Y. 12111 
Please rush. . copy (ies) of SMALL GAS 
ENGINES (No, 113) to me. 

11 enclose $11.95 now for each copy ordered. 

(You will pay delivery charges.) 
Г] Bill me later for $11.95 for each copy ordered 
plus delivery and handling charges. 


Name. — 
Address. 1. — 


C -—— — 55 -— Zip 
Money back within 10 days i! not fully ЖЫТ РЕТ 
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Bet increased performance from 
all your Small Gas Engines! 


Keep all your small gas engine machines 
working perfectly for years — you'll find out 
how with the help in this book. This great 
guide, with nearly 300 giant-size pages packed 


with solid how-to information, is yours to read 


and use for 10 days without charge. 

Fix your broken rotary power mower right 
on the spot. Give your well-worn chain saw 
amazing new zip. Keep your snow blower in 
mint condition season after season. 

Y ou can do it all — even without experience 
— because this book simplifies all the func- 
tions, parts and systems of every small gas 
engine you're ever likely to own. Clear, detailed 
text and over 400 drawings, assembly diagrams, 
repair illustrations. 

Now's your chance to take a look at this 
book for 10 days free. Mail 
in the above coupon today. 


TAKE THIS BOOK Fı 
10 DAYS FREE” 
Save money and 
labor... on parts, 
shop repairs, costly 
replacements | 
A POPULAR SCIENCE BOOK 


How to cut 
heating bills: 


Install a new UL 
—: furnace insert 


Up to 100,000 
BTU/hr heat 
output w/ 
efficiency. 
Cut your 
heati 
bills $ 
to $100/mth 
Dual 


internal 
blower system 


NEW! Air-Tight Doors interchange 
with full-view Glass Doors. 


Created by Thermograte, Inc: 
Lifetime Warranty against burnout 
of tubular heat exchanger. 


MONEY BACK 6-mth Guarantee 


Warehouse savings 
thru our magazine's 
ша. ‘buying service. 


* Environment. 
Health and 
nutrition, 
water-washing, 
and more. | 


* Changing lifestyles. | 
Food drying, water washing, 
productive leisure, lawn and garden. 


32 * pages of helpful articles, pretested and 
evaluated products, sizing helps, complete 
ordering information and money-saving 
warehouse direct prices. 


Introductory Offer: 
Send only $1.00 for first class postage & 
handling. Write today to: 


Envirostyie'" Publications 
Dept. 860-010 P.O. Box 43021 


St. Paul MN 55164 
© 1980 
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130 sz SPORTS CARS 


You Can Build from Kits | 


Just Published |l 
Giant Buyers Guide 
160 Pages, 500 Photos jj 


Discover 130 full-size kit- 3 
buill sports cars like ihe one 
shown here. Most sell for a 
fraction of their apparent value 
and virtually all are easy to Я 
assembie al home. See and 
| compare all the latest kil cars 
m! and manufacturers. Brand 
new Buyers Guide is packed 


* 14 Day Money Back Guarantee * 


AUTO LOGIC PUBL. Please mail my copy 
P.O. Box 2073 O $8 (3rd Class. US only) 
| Department PS 108 0 $11 (ist Class. US/Can.) 


Wilmington, DE 19899 O $12 (Foreign Air) 


Name (print) 
Address 
" City State Zip 
O Master Charge L] Visa Exp. Date 


СЭЛ Order TOLL-FREE 
€ \ Master Charge or or VISA REC REQUIRED! sib 1 


or Night. 
(918) 664-8300 Іп Okla. call collect. , 


oO чоп шиш шиа НЫР шив киш пш шы аа 
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Popular Science Plans 

MO Madison Avenue, New York, H.Y. 10017 

Enciosed is a total of $ (check or money onder). Please send: 

C 1078 — 1877 CL 1878 D 1975 O 1874 O 1873 719872 

(send $1 75 tor each index above) © All seven indexes (1972-1978) Kx £7.00 


i The above includet postage acd handing: Адо approwmete’y 4 weeks Снегу) 


J YOUSAWITIN _ 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair car brakes or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science in 
1978. That's why you will want a handy, 
1978 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 


It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


1978 
Popular —— 


: 


Your Mind | 
is the | 
Hub of the Universe 


DIRECT FROM 
U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. | 
FREE — limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards s | 
accepted. Dealer inquiries invited. i » | SNC — ET | 
NOTICE: Don't be fooled by cheap | | | | - | 

| imitations. These glasses аге made 
exclusively for U.S. Optics. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


Know the Underside 
Of The Wheel Of Life 


Around vou revolve myriad Cos- 
mic forces and energies. Silent, form- 
less, they await contact with your 
mind; to be transformed into reali- 
ties, substances, potential with vast 
possibilities. Extending from you— 
like spokes from the hub of a wheel— 
vour senses reach out to draw these 
ethereal powers to the center of your 
being. Five of them—seeing, hearing, 
feeling, tasting, and smelling—are 
commonly known to you. However, 
to measure all existence by them 
alone is like trying to judge a great 
orchestration by the notes played on 
a single instrument. 

From the underside of the wheel of 
life radiate other spokes, faculties of 
your mind—of which you are not 
aware, ordinarily. Only by their dis- 
covery and mastery can you increase 
your domain of intelligent living and 
accomplishment. 


World Famoua Pilot's Glasses 
These precimon flight glasses are now 
available tothe public far only $7 95 Ih you 
could buy them elsewhere, they d 
proba »st you | 
available i: lors 
value only 


wer $2)00 Feu 


igo 
т ў ye 


Aviator Teardrop Flight Glasses 
Flezible cable temples: B 10A gold [Ira 
only, A $30.00 value only $9 95 
l pairs lor $ 1B CR 


There is an unused part of you, | 
that is, potential with greatness. — 
There are faculties of the mind just | 
beyond the surface awaiting your 
command, not magic or fantasy—but 
little known natural laws. Challenge 
these statements. Let the Mastery of 
Life book tell you how the Rosicruci- 
ans can help you know about your- 


self. 
The 
ROSICRUCIANS 
(AMORC) 


PT SEND THIS COUPON -———-4 


Scribe 2«1.B. 
The ROSICRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 


Please send me the free book, The Mas- 
tery of Life, which explains how I may 
learn to use my faculties and powers of 
mind. 


Name 
Address 
City State — Zip 
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«orang aa Driving & ача hug Ginesas 


LL... 
FT ТТЕ KH ИОНЫ Hrs i 


LECT | 7 AT. i AL 
Lt, gui сП iy PF 


only $14 95 A pat 


To order send check or money order to U.S. Optica, 
Dept. 749, P.D. Box 14206, Atlanta, Georgia 30324 
Credit card customers please lill in card 4 and Exp date 


QUANTITY | MODEL ү 
c 20Р 

3 | 30A Mi 

- 30D | 

| Add Postage, Handling, and Insurance 

$1.00 per pair __ 


GOLD | SILVER | PRICE 


— n 


Total 


)— ee ee 


FREE case with each palr. 
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THIS FREE BOOK EXPLAINS . 


ютўгойв 


I d + МО PHOTO EXPERIENCE NEEDED 


Great SPARETIME after your regular 
job! Do shooting yourself or have other: 
work for you. Genuine opportunity 


WRITE FREE REPORT +” 
209-5 Kenroy, Roseville, CA 95678 


Rare TECHNICAL 
INFORMATION! 


if you're one of those few knowledgeable people who! 
have a real need for hard-to-find "how-to" technical 
data, you should have this free catalog. You'll find the) 
newest and most unusual collection of pamphlet, 
manuals, paperbacks, textbooks, engineering and pro 
fessional handbooks on lathes, machine tools, electri 
and steam autos, fuel alcohol, wind and water poas 
steam engines, methane, welders, ‘Ted 
alternator secrets, electric Motors, 
foundry, woodworking, home- 
steading, small business, Inverters 
and much, much more. AN fairly 
priced and guaranteed! This ts 
not a book club. Buy only what 
you want, when you want, M you | 
B need rare technical Information, | 
write today for your copy of the | 
latest catalog. | 


LINDSAY, вох 12-Al, BRADLEY IL 60915 


PORTABLE SOLAR HEATERS 


Cul Heating New window mounl design permits 
Costs = easy installabon and removal 
Up 0 00% One ol the most effcren! colec!z 
H manufactured 
MS Credil SOLD FACTORY DIRECT 


Bandi inherit: 


SOLAR TECH, INC. Dept. PS-10.‏ 6 س 


азаа EI 


FOR SPEE SPEEDIER DELIVERY - 
PLEASE USE YOUR 
ZIP CODE 

SATELLITE TV 


FANTASTIC 80 ТУ CHANNELS, 


Rette than | must tor all 


Do (t yourselfers Duis a уде Sytem the sick md S 


can enjoy’ No commercials, FREE momes, sports and zA 
Wei Show - worldwide, crystal ceu recepbos connects * TS 
to any TY set. 100 pages (8 x 11) loaded with photos, plans, kii— т 
| TELLS EVERYTHING! Satistaction Guaranteed 
| Send $7.95 TODAT! Add $2 00 for 1st class 

(и call out 24 hour COD. rush-order boe 

GLOBAL TY ELECTRONICS. РО. Bos 219 


PROVEN SYSTEM FOP 
SUCCESSFUL BLACK JACK. By E. DELA 


NEW UNUSUAL 


FONTAINE. Booklet based on 20 year 
How to REDUCE odds agains 


ГЕ 3 [ [E Г а n С p 


you. You have to try it to believe it. М 
ivailable anywhere else. Step-by-step 
ILLUSTRATIONS lead you to шесе. 


TEED WINNING, Play just once. Mu 

50 times your $11 cost. Order in Oct 
includes FREE tips for secret of Аас 
Track winning. 


SIGHT WORTH $25"? This is for eve! 
y with or without glasses. What's mor 
MPORTANT than your SIGHT? Exercise 
ull in miraculous changes! Book 2 


AMOCO 
2610 Garfield St. 
San Mateo, Ca 94403 


An ATLAS BODY? in 7 days 


ту method of DYNAMIC-TENSION 
starts giving results you can 
feel and your friends will 
notice. alg, useful muscies. 
Gain ме t, if needed, Lose 
not belly." Send your name and 
address for 32- page book - FREE. 
CHARLES ATLAS, 49 West 23га 51 
New York, N.Y. 10010 Dept. X1 


"UNION WAGES AVERAGE OVER $10 AN HOUR. 
Learn at home in spare ште with no previous ex 
| perience. We encourage you to check on the job 
market in your area and send for employment tuc- 
М сезаз figures of our graduates. Learn installation, 
maintenance, construction, lighting, heating, air 
' -acs applications. Send for FREE FACTS. 
Electrician's School, изү PCOM g 
ICS Center, Scranton, РА 18515 ^J 


RADIAL ARM SAW PUSH BUTTON RAISE Е (LOWER 


Build it yoursell lor 

I ront, bottom crank, sows 
Save Money, Time, Labor. 
For complete plans and 
instructions send $450 
TO LEVCO PLAN 101A 


P.O. Bos 12470 
Kansas SN, Kansos 66112 


Com p onen n " 
Clock Movements: Battery, uartz, 
Electric, U Grandmother, 


rgos 
father, Westminister & Triple Chime, 
8 Day Key Winda & Westminister, Bim 
es Barometers, Metal, Bezel, Paper 
in Hands, Brass & Plastic Numbers 


ENTERPRISES, DEPT C 


NEWPORT 
2313 W. Burbank Bivd.. Burbank. Сын. 91900 - 


iF R EE! & LUMBER — — 


| са та varieties world's rarest veneers and 
| lumber at reasonable prices. Simplified 
veneering Instructions plus full" color 
| wood selector included. Send free 
d now and P" 
starter offers. GAVE 26 


BOB MORGAN WOOD, Dept. PO2K82 


| 1123 Bardstown Rd., Louisville, Ky. 40204 | 


1 000 ba. Me Macr N to tow Finish interior only. Write Burro 
eed 14143-2125! Avenue North Phyrnouth, MM 55441 For fy 
d £2 00 to cover p 


[oannes GREAT OUTDOOR FUN.  ssansaoian ada: 


: SEARCH ELECTRONICALLY FOR ... gold, silver. 
: coins and relics with White's Electronics mineral/ 
' metal detectors. Pays or itself. U. s. Patentec 
' For your nearest dealer a ASA 
: and free catalog 

Ey CALL TOLL FREE 
1-800-547-6911 


| White s Electronics, Inc. Dept. PB-O 
buta Sweet Home. OR 97386 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
Jacks in gas stations, trucking firms, etc 
need servicing. We show you HOW. Start 
spare time in your basement or garage 
Big opportunity for mechanics 

Write for folder No. PS10, and free bonus offer. 


HYDRAULIC JACK REPAIR MANUAL CO., INC. | 


а.Р.О. BOX 3 a STATEM ISLAND, M. Y. 10314 


it's Easy To Find 


ROOF LEAKS 


by Gregory ivana, Licensed Contractor specializ- 
ing in leakage repair for the last 9 yrs. He shows 
you It's Easy To Find and Stop your leaks. Over 
100 pages, fully Illustrated. Send $595 lo 
ROOFERman, 3889 Fredonia Dr. Hollywood, 


je and handling | Dealers Wanted | 


Now you can in on the demand 
for SHARPENING SAWS and TOOLS. 


or more. Work part time, 
full time, right at home. 


No layoffs. No strikes. 


Provides a steady source 


Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you à 
sense of independence. You're the boss. set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 


| quiring little space and effort for a successful 


operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 


As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past. they would have replaced them 
with new blades or tools. This is where you 


BOOKLET 
Send For 
Your Free Copy! 


This little book 


change the equipped sharpening shop. Please rush me your 
lives of thou- E FREE booklet, without any cost or obligation, that 
sands of good gives me full details on how | can quickly start my own 
| Dusiness 
= people, just § 
[ ke s you. Just complete the coupon, | NAME 


clip it out and mail it to us today, g 


Get started now for a brighter. g ADDRESS 
more prosperous tomorrow! = 
24-HOUR ANSWERING SERVICE CITY 
CALL TOLL FREE 1-(800)-328-7140 I STATE ZIP 


(Except in Hawaii or Alaska) 


has helped i about how | can easily start a profitable, Foley- 


of year round income. 


can step in with the much needed service of 
sharpening saws and practically any kind of 


tool. 

SEND FOR FREE FACTS TODAY! 
This E 
booklet has 
helped 
thousands 


Thousands of good men 
have been inspired by this 
|| fact-filled book into mak- 
| || ing that first important 
=) step of starting their own 


business. It can be yours just for the Mn 


It covers these important subjects . 

How much money can you make 

Age, education not a factor 

No selling is required — customers bring 
their business to 

Lawn mowers and chain saws 
Sharpening business is year-round 
Sharpening opportunities in small towns 
and large cities 

A sharpening business provides excellent 
retirement income 

How Foley helps you start 

No experience needed, any age can 
succeed 


, " > | a 8 Е a | 
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Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of ''Opportunities in a 
Sharpening Business of Your Own''. There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 

Send your name and address to: Foley Manufacturing Co 
12333. Foley Building. Minneapolis, Minnesota 55418 


RUSH COUPON TODAY! 


Foley Manufacturing Company 
3233 Fole 
1 l Minneapoli s, Minn. 955418 


Building 


€D | 


| would like to receive complete details © 
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Let Belsaw prove YOU can 
Earn Up To 


581 


SPARE 
TIME or 
FULLTIME 


SHARPENING BUSINESS: 


You risk nothing by accepting 
On our thia offer to see how easily 


30-DAY you can ы, ur spare time 


into bi rofits with your 
ig Cash Pro 


FREE sx Sharpening 
Shop. No selling . no pre- 
mea vious experience needed. Our 
TRIAL famous Sharp-All and show- 

how instruction set you up to 


OFFER Monn CASH sharpening Saws. 
—— — — h Knives, Scissors, Lawnmowers, 


WE | Shop and Garden Tools... „== 


e 


Hesitant 
About 
Mail Order ? 


oie и haven t tried Ihe KING- 
E Co уе! because it's à 
mail order outfit, consider 
this. What have you got to 
lose? NOT TIME! You've pro- 
bably wasted more time (and 
gas) running from store 10 
store trying to lind your size 
and coming поте emply- 
handed NOT MONEY! We 
Guarantee satisfaction — both 
lif and quality — or your money 
back in Over thirty years we ve 
| served over a million satished customers We guar- 
antee our merchandise both Before and Aller Wearing 
Washing and Dry Cleaning You can shop from the 
world's largest selection of shirts. slacks, sweaters 
| suts, shoes. etc in those hard-to-find sizes. Necks to 
22" sleeves to 38 waists 10 60. snoes to 16ЕЕЕ 


all cutting edges. 


Send for all the facts! 


Our Free Book telis 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 


how we'll finance you. | А 
— аяй ler FREE details -mail coason below bí ройгон TODAY! My Telephone Number dx | 
BELSAW SHARP-ALL CO., 701Т Field Bldg. Kansas City, Ma. 64111 | me | 
No Obligation...No Salesman Will Call | Height Weight_______ Shoe Size — | 
* YES, [ | BELSAW, 7017 Field Bldg. Kansas City, Мо.6411• | | Name Й | 
È l————P ESQ 
. please send те the FREE BOOK that gives full details. e | |, | 
. | ddress | 
M ш 
s Мате == Faria UL * | Lily State. 5 Zip. 
. . | 
Е —— : | 3880 King Size Bldg | 
© Cutie oe " > Brockion МА 0240 =з 
ē ë “v¥y rae EEXEERELALEELELEUTYE èe ETE | ag ee чы ee — 
— IMPORTED | 
| sie Learn how to MAKE MONEY LOCK BLADE 
| 8^ Overall Length A 
IX yen E" When Closed $3. 50 Ea. 22 орел ir 


4 stantly and 
* Opens inatantiy - locks auj- 


* Sharp and A matically to 
Tough С МА! prevent acci- 


S 


in DRAFTING 


Train at home in spare time. No previous expe- | 


Il rience needed. Tools and materials included with | le Stainiasa | Р А — ee sir 
L А course. No special talent required. We show you Stee Biad Mu чувана 
Рр ЧЁ what to do, how to doit. LEARN DRAFTING | Model # тоста 
| | FREE! 1 AT HOME! | K- 12- AL liable use and hard, 
ee ES Nor or sale mareas 170 service, Send $3 30 


d where prohibited by law age and handling 


| 
| KIT" anonss | 


Кыйы ота WESTBURY SALES 
Lu n sini PE S MN ib 373 MAPLE AVE., Dept. 1-10-Р5 Xt N.Y. 11590 


| ) BATTERY CLOCK | 
| MOVEMENTS | | 
| LARGEST | 
M SELECTION | 
| mi FÎ atthe Lowest E E- | 
| PRQUARTZSERIES Prices Ever From KL be KIT gave cna $744 | 
| PR #202 - for dials up to * Pendulums! American made 4-jewel | 
| 174° thick. e Decorative Dials! Battery Clock Movement | 
| PR #203 - for dials up to & New '""Mini-Quartz"' Free Hr. & Min. hand | 
7/8" thick. e Nu | Is! LOW PRICES: 
| prices: NUMeTAlS | | Mvt. $7.95 | 
| ; : M = e Chime Movements! 5 Mvts. $5.85 са, | 
-3 Mvts, 97.75 ea. e hallet 10 Mvis. $5.40 ca. 

| 10 Mvts. $7.20 ca. Wt. shells! | For dials up to 1/4" thick- | 
| FREE Hour & Minute Hand! Add : Shipping & Handling! loca aufi available | 
| Second hand 5-300 - .J5c ea. ] uni 31.50, 5 units, » $2. 4 xs signi та а 

shipping extra, | 
For complete QUARTZ series send for a Free Catalog. | 
| Write KLOCKIT, Dept. PS80, Р.О. Box 629, Lake Geneva, WI 53147 | 
1 or Call: [414] 248-1150 - [For 1st class catalog delivery - send 50c] Е 


34 pages of high 
technology 
name-brand products... 


Inovision, 
ооу d Бе QUE 
national Electronic Data 
Systems — one of the 
world's largest computer 

service corporations. 


Send for your 1981 3% or pages 
Inovision Catalogue Wed n 


computer 

furniture, blank videocasestis (pes, 

video games, and тоге! 

ou ll find the best by Sony, JVC, RCA, 
маб Casio, Canon, Texas Instruments, 
and other top manufacturers. 

And some are so new КИШ ИШИ 

available at retail stores 


Ш inovision’ 


AN EDS CORPORATION 
Inovision Dept P S 10 Р.О. Box 402425 
1250 Amencan Parkway Dallas, TX 75240 


reer M 


L] Yes, send me a 1981 Inovision High 
Technology Catalogue for $2. | have 
enclosed my payment. Make check or 
money order payable to Inovision. 


| 
| 
| 
| Namen —UMM 
| 
| 
| 
| 


Mail to: inovision Dept. P S 10 P.O. Box 402425 
1250 American Parkway Dallas, TX 75240 
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WOODWORKERS 


Do-it-Yourself E © 
CATALOG 


SAVE VAST SUMS Build, restore re- 
finish anything of wood! Here's ev- 
erything you need Fine woods 
veneers, specialty Tools Cabinet 
hardware. period & modern Pro fin- D 
ishes. Cane Lamp parts Uphol supplies PE Toldos 
Clock kits. 100 s of plans Instruction books Thousand О 
hard-to-find woodworker products in big new catalog LE 
ad for Catalog & 20 beautitul Wood Samples 


CONSTANTINE Fs: 1812 z 
2053 Eastchester Road, Bronx, N.Y. 10461 _ 
[ | Send $1.50 for 104-page Woodworkers Catalog 


with 20 beautitul Wood Samples, all identified 
$1 50 refunded on first catalog order 


Name 


Address 


— => oe eee ишин eee ee eee ZIP oo a m 


munity. Turn Bolles n 
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SCRAP GOLD BUYING KIT 


Gold prices are in the news. Every town has a Gold 
Mine just waiting to be discovered We have discov- 
| ered, tested, and proved methods of grading. testing. 
and buying marked and unmarked scrap gold. We 
guarantee a market for you 

Last summer guys from 15 to 50 years old, averaged | 
ower $500.00 profit in a three day week using our kit 
and a minimal investment 

Teenage Brent Z earned his own tuition in a month 
| David S. turned the loss of a job into a net profit of 
! over $2000.00 a month, with no cash investment 

Our kit includes everything you need to carefully buy 
scrap gold in your home town, and to turn a couple of 
days a week into instant cash. You get actual gold 
samples, assaying and testing devices, advertising 
layouts, scales, concise instruction books, and pricing | 
information, AND a guaranteed market for all you buy 
Our kit Will work for you. Full moneyback guarantee 

Send $200 00 check or money order to 


| SILVERANGOLD 


the Market 
12 North 3rd St. * St. Charles, IL 60174 


| 
| 
| 
| 
| | 
RAND NAME) TOOL CATALOG: 


SILVO (B 
| J OF EXCITING TOOL VALUES: 
MI Rock- 


Our unbelievably rugged 3-pc. set will 
last far into the next century! In the 
meantime, you can beat em, hammer 
ет, step on em, abuse em, and cuss 
al em—but they ll hold up under your 
punishment just the same. Blades of 
super-tough high-carbon tool steel have 
length-of-handle tangs. Broad steel butts 
take vicious hammer blows. Oval he 
solid hardwood handles. Overall lengths: 
B 1/4", 11 1/4" and 14". Unconditional 
guarantee. 
Brookstone Company. 
Dept. 296A, Vose Farm Rd., 
Peterborough, New Hampshire 03458 


O Send me —— screwdriver sets (9 
$19.75 ea.. postpaid. | 

О Send me Brookstones catalog “Hard- 
To-Find Tools and Other Fine Things.” 

O Check enclosed O Visa 

D American Express © MasterCard 

Card No. 

e 

Credit card phone: (603) 324-9511 

sg 


Address 
City 
oo, ———  " —' 
1-3676-30 - 
=i 
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| 


| SEND TODAY FOR FREE CATALOG 


poe 
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a NEMUS MED тырыз ee GINE CENE mms 


om ATLAS 


With an Atlas lathe you can turn 
your garage, shop or basement 
into a profitable spare or part- 
time business! 
35 | i 3 "UT et 
e A’ VA Gp eee rion qoc SATE 
Е ththe te engineerdd Tor BOR 
- light industrial application and home work- - 
shop projects. Priced to fit your budget, yet 
loaded with features—a full 12" swing, · 
with 36" between centers. Equipped with 
reversible power cross and longitudinal 
feeds and a timesaving quick change gear 
рох. Sixteen speeds, from 28 through 2072 
RPM. Available in either inch or metric, 
bench and pedestal models. Made in 
U.S.A. Take advantage of the special pro- 
motional sales now in progress at all par- 
ticipating Atlas dealers. 


grind 
bore 
ream 
Кт 
drill 
mill — 

machine 
ce 
polish 
= 'rew cuf 


Travel with PEDALPOWER®, low-cost 
electric drive for your bike or adult trike 
Just 10€ worth of electricity gives you 
100 miles of effortless riding. Save on 
gas, taxis, stop begging rides from 
friends. Perfect for shopping, visiting, 
commuting, just plain fun! 
PEDALPOWER fits men's, women's, 
children’s bikes and adult trikes, installs 
in minutes without special tools. Safe 
singie-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
rare on a single charge. Satisfaction 
quaranteed. Send coupon for free cata- 
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 


P sai 


5954 Mantua Blvd., 
Sewell, N.J. 08080 


Hush me my FREE 
Pedalpower catalog by 
lirst-class mail 

Mail To: Atlas Press Company, Dept. 355 

2019 N. Pitcher, Kalamazoo, MI 49007 

Please send !rea Atlas Catalog plus name and address of 
nearest Atlas dealer. 


Name _ 


Address — — — d س‎ a 
Gitty ——— „2 


State 


——— ——— —————À 


State Zp 
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Eyeglasses. 
Save up to 50%. 


Send for free catalog — 
all lenses — all styles. 
Аз low as $14.95 ` 
complete. Your 
prescription, or 

your present lenses 
duplicated. Money 
back guarantee. Now 
you can afford extra 
pairs. 


NOW! BADGE A-MINIT makes it possible lor you 
to Mi orders for pinback badges you make 
yoursel! for every пр, use. Clubs. 
political groups, schools, businesses and lodges 
have many needs for badges throughout the 
year lû promote thew activities and identily 
members With BADGE A-MINIT you create lor 
ай those needs with parts that cost jus! 
pennies each Finished badges sell for much 
more! 

Here's the lowes! price ever for a complete 
badgemaking system, New starter kil includes 
sturdy Lexan фе press, color-coded, BUT-N-LOK 
dies, quality, pin back badge parts; and easy to 
follow instructions. Discover badge power for 
only $17 95 


Est. 1959 
Prism Optical, Inc., Dept. PSJO 
10992 N.W. 7th Ave., N. Miami, FL 33168 


CUSTOM 


(Ee rn Shap 1979 | 


|o ad 
| EN. = IY 
ін 


VUL m 
a 


r po —- NEW | / Sad 
| LOW PRICE 


— ÁÀ9 "ams eee 


BADGE-A-MINIT, Ltd., Dept. PS 1080 " 


Г] YES. RUSH ME "the Badge-A-Minit starter kit for only 
$17 95 plus $1 7 9 shipping. (111 res add $ 90 tarj 
[] Personal check ог m o enclosed 
Use charge card below 
O VISA C] Mastercharge C] Am Express O Diners Club 
O SEND ME FREE, the all color Badge: A-Minit catalog 


Credit Card # 


Interbank # (MC) . Exp. dale 


D "ож * m dp 
- 1 - 


V^ E Signalure 
WE CUSTOM-MAKE GLASS SCREENS = 
ТО FIT ANY ARCHED, ODD-SIZE | Name 
OR STANDARD DIMENSION ie 
FIREPLACE OPENING. 
City- 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 
panels are М” Pyrex*. Hinges, latches and 
mesh curtains are all extra heavy duty. 

We'll not only build you a glass screen to 
fit, It could last as long as your fireplace. 

4-WEEK DELIVERY 
(Norma! Schedule) 
CALL OR WRITE FOR FREE BROCHURE: 


—— a 1, h سے‎ 


UNCONDITIONAL MONEY BACK GUARAN 


паваавашаиншаваншаншиашаша е 
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Popular Science calls it 


It's the 148- -page Insulation Manual published 
by the National Association of Home Builders 
Research Foundation. It's the long-awaited, 
enlarged, B-years-1n-the-making second 
edition. Loaded with tables, data, worksheets, 
weather info and sketches of proper instal- 


| Жошо. Po 19008 Our Tel (214) $44. 7100 


| 
| 
| Nome | lation techniques, it's an expert summary 
| Stree! | of what is known about building energy- 
| efficient homes and apartments. The 
| City State Zip z Insulation Manual can be ordered from the 


Mineral Insulation Manufacturers Assn., 
Dept. A, 382 Springfield Ave., Summit, 

NJ 079801 for $10. As Popular Science put it, 
"Not a bad price considering the 1971 edition 
was about a quarter the thickness for $4." 


THE IRON SHOP 


MANUFACTURERS 


SATISFIED HOME 
OWNERS 


INSIST 


Save hundreds of dollars 
on Doll House Furniture 


Standard Scale, 1 1' 


Waterproofing 


Seal-Stain 


One can instead of two for total all-weather protec- 
tion. Rich, deep penetrating stain. PLUS Thompson's 
Water Seal in one easy application. Works great 
on wood, concrete and masonry. Interior or ex- 
terior. Delivers years of colorful protection without 
chipping, cracking or peeling. Choose from 24 
enhancing colors—solid or semi-transparent. 

EA. THOMPSON CO. INC. Manufactunng Chemists 


703 Market Street, 15th Floor Since 1929 
San Francisco, CA 94103 Write For Brochures 


Country Kitchen, Kit 194 


Realite Miniatures make owning museum-quality 
furniture easy and a lot less costly! Kit includes 
finest pre-cut basswood parts, solid brass 
hardware, glue, paint brush, stain, gloss coat and 
instructi Send $19.95 plus $1.00 for postage 
and handling. Satisfaction guaranteed 
Send 50e for color catalog. 
are manufactured by 


SCIENTIFIC MODELS Seroren heights Ww 


{ 015 


“The Bible of Home Insulation." 


Berkeley Heights, N.J, 07922 


EARN) 
EXTRA INCOME 


Box 618, Civic industrial Park, LaSalle, IL 61301; 


Popular Sclence Plans 
M80 Medion Avenue, New York, M Y. 30017 


Ercicsad a а total cf $ icheck or money order) Pisasse tend 


F 

Г 

I 

[| 

i 

L] 

E cage C ter? 01976 O 1075 O t74 Ona uw | 
: (send $1 75 lor sach indes above) C All seven indexes (1072-1878) tor 57 0 
1 

i 

i 

i 

i 

1 

i 

i 
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YOU SAW IT IN 
POPULAR SCIENCE 

— BUT WHEN? 
Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair car brakes or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science in 
1978. That's why you will want a handy, 
1978 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 
It is still possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


‘Kroll моме od hred 
healen оге deugned = 
buin used cronkcom. 
transmission and timc 
drain oils 


Save on fuel pilis by BUT 
ing wosle oils woo 
aireody hove on тапа 


B There ore more Kroll wore o 
heoters in use thon ol) ote 
brands combined’ 

B listed to UL cree 

B Seven sizes - Heo! eno 
workshops to large indus 
ond commercial areas 26 000 
to 380,000 BTU 


ا 
or IMO MOTION write‏ 


, Heating Alternatives, inc. 
=== P.O. Box 2078, Dept. F10 
Great Neck, New York 11022 
lo order call (516) 466-3427 


healer and = ПЫ ы eG ered] 


Replacing a HUB-CAP is ampem 
sive—and finding an exact п 
| placement is often impos 


ing a tire). Yo stal 
| minutes without а any 10015. 
| risk losing another hub-cap— 
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: ACTUAL PHOTOGRAPH! ] 

{ ЧОМ you can buy your OWN mini-bike FRAME for on I 

| $/995/nd FORK for $39.95 or BOTH for ONLY $99:351* i 

| MI. ab LI n P. M 1 " 
ta BOLT Mw by) | Wi i E 

і -FIF ' r К H A у 1 

: i te ж our FREE 

i р Ы y ч 5100 І 

i tf #8 1 

[| » wh = 41 00 " 

і $33.35 " 

PLANS; "Send cash, check or money order to: М 

PLANS Box 34422, P 5-10 " 

: ' Omaha, Nebr. 68134 " 

onl y Hame —— : 3 

Street 1 

Money back ` City State lip — j 

І 


* SHIPPED РР FRE W SHT PRI PAID)! 


OW TO BUILD A MOR 
POWERFUL BODY !! 
ow YOU can have: eWider 
Shoulders eTrimmer Walst 
ePowerful Chest è Gain 
Strength e Bigger Arms 
e Gain Weight eLose rn 


[| 10 Affordable New Designs That Work! — 
showing the variety in style and appearance 
now available in passive solar homes — con- 
temporary to traditional. Includes history 
and explanation of what passive solar is, 
what It does, a mention of d problems to 
be aware of, an explanation of the four basic 
anc solar d ns — plus details on solar 

sd tax credits and subsidized mort- 
0.00 ppd. (Visa/MC orders send 
Dd nur. account number, expiration date) 


Order Today! Satisfactlon Guaranteed. 
Sun Power Research ° Dept. 
5025 W. Saginaw * Lansing. 


P810 
48917 


] Stops de sie these h T^ 
| recorder s hung u 
Eten 


Super Powertul 
Wireless Mic 


wd 10 times more powerful than other mics. 
й Transmits up to % mile to any FM radio. 
1 Easy to assemble kit. 15V battery (not inci.) 
| Сай (305) 725-1000 or send $18.95 + $1.00 shipping per item 
to US! Согр., P.O. Box P$-2052, Melbourne, FL 32901. B 
COD's accept. For catalog of transmitters, voice scramblers 


Py and other sp 


ity items, enclose $2.00 to US! Corp. 
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Train 
FAST 
at Home! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 


lessons complete with ALL practice equip- _ N. Hunt, Wilmington, Del.—*'l make $50 a 
ment PLUS mum. week extra," | 
{жт R - 
Ф ALL TOOLS YOURS TO KEEP E 2 ер, st. Louis, Мо. —''1 cleared $110 last | 
© KEY MACHINE YOURS TO KEEP TUNE | 
| jem!) Еа Boyle, Pittsburgh, Pa.—"'My business going 
e EXPERT PERSONAL ASSISTANCE FREE at ton : speed. I'm moving to гло iii 


€ BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
| Fa TO KEEP! M 


Ck add add $25 
to $40 a week 
to your in- 
come...and 
doesn't cost 
you a penny 
extra! 


Edmund Scientific 
Catalog 


н Т = 
р а 


* ome a tuae 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photog- 
raphy. . .Over 4,000 fascinating 
products in our FREE, 112-page color 
1980 Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 
39 Years Of Service! 


C) Yes! Rush me your FREE catalog! 
Name 

Address 
City 
otate -Zip 


Clip and Mail Coupon Today to: 
Edmund Scientific Co., Dept. 2404 N-20 
Edscorp Bldg., Barrington, N.J. 08007 
No 196 "Edmund Scientific Co, 


badly 
now | m 


our training. 
ork is fascinating. 
do it anybody can. — 


Glen Johnson, Larned, 


uwar injuries left me 
handicapped, but 
а financial pag 

kemith, thanks to 
a а Resides, the 
If 1 can 


Kan. 


Make Up to $10 an Hour—even while learning! 


BeaLOCKSMITH! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU, 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement—good jobs, too. 
BELSAW INSTITUTE, !!1T Field Bldg. 


Kansas City, Mo. 64111 
Accredited Member NHSC, 


MAIL THIS COUPON » NO SALESMAN WILL CALL 
BELSAW INSTITUTE, 111T Field Bldg. <" 


Kansas City, Mo. 64111 j fea 
И 


Rush FREE book, ''Keys to your Future." 

CM roue ал 
Address 
City 


State _ Zip... 


MAKE EXTRA 
CASH IN 
SPARE TIME 


ариг „н е t S 


"More efficient dozer power 
and high maneuverability 
for larger gardens, snow 

removal, complete land- 
scape projects. Up to 16 

F һр. Over 30 attachments 
y incl, all garden tools, dozer 

= blade, hydraulic loader. Fac 

tory direct savings. Unique 

popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor: 

tunities are great, send now, to 


ў 
T ¥ 
Р 
ч 


STRUCK KIT, Dept. PS100 Cedarburg, Wis, 53012 


i 
| 

| = 

| E] Catalog showing Crawler Tractor Kit construc 
| tion & uses (specify Magnatrac or Mini-Dozer 
— 50e. Both Catalogs — 759. 

| | Plans for fabricating а Crawler Tractor. Kit 
| ат local materials (specify Magnatrac or 
І Mini-Dozer) $7.00. Both Plans — $10.00 (re 
funded on any purchase). 

i NAME . 

| ADDRESS 

| CITY; STATE, ZIP - 

i 


(DEALER INQUIRIES INVITED) 
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woodworking jobs... 


i j в 


чо OM END PANELS 

i plywood | p р 
| onstructol 

| s frame c ! lon = 
eli used in kitchen cabine 


ALMOST 
LEVEL 


а : n ; hods pl turning on 
# Master cabinetmaking techniques. | rhe two basic те, 


4 lathe: cutting (t0P) and scraping: 
* Become an expert at using hand 
and power tools—even lathes, FCRI s : 
routers, shapers. — | 


* Learn how to build furniture, do 
fine interior work. 


e 928 PAGES 
• THOUSANDS OF 


| н. sening a hand saw, max 
) ied view of coffee table When ван їз level as the stroke 
EXPLANATORY PICTURES Н Exploded vis, nail construction sure the - 
| f show 'doweis and corner Bic ; 
; = ‘ чар бекте рыта ل‎ = | 
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AIL ATTACHED CARD TODAY OR WRITE 


Take this giant 
$24.95 treasury of 
creative woodworking 


when you join 
Popular Science Book Club 


If you're like most do-it-yourselfers, you probably do 
most of the routine woodworking jobs around the house 
yourself and pay to get the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: making a wall of handsomely grained 
built-ins . . . wood-panelling an entire room. . . construct- 
ing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABINETMAKING 
AND MILLWORK as your guide. 


Thousands of show-how pictures guarantee success! 


This excellent, 928-page volume is a complete education 
in fine woodworking. It teaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to use . . . even for a novice! (Think 
of the money you can save by building, repairing, finish- 
ing and refinishing all kinds of home woodworking proj- 
ects yourself!) 

Super clear how-to on tools, wood, construction, 
materials, finishing and much more! 
CABINETMAKING AND MILLWORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings Just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 


home | 

"Improvy 

h emen | 

repair olding сага 19 гераіг 
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More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There's much, much more on how to read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete, clear-cut treatment in 
this excellent do-it-yourself book. You'll use it for years 
as one of your favorite "handyman's tools". 


HOW POPULAR SCIENCE BOOK CLUB WORKS 


a First, you get CABINETMAKING AND MILLWORK (reg- 
ular price vene FREE, and your first Club selection, 
BASIC HOUSE WIRING (regular price $12.50) for just $9.95 
plus delivery and handling. That's $37.45 worth of books! 
. Then, about every four weeks, 15 times a year, you'll 
receive a bulletin describing the main selection and 
alternate books also available. If you want the main 
selection only, do nothing. It will be sent to you automat- 
ically. If you don't want the main selection or want an 
alternate book, just indicate your wishes on the form that 
comes with the bulletin and return it by the date indi- 
cated, You will always have at least ten days in which to 
do this but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it at our 
expense. In addition, you may return any book within ten 
days, after examining it, if you're dissatisfied with it. · 
, After receiving your joining shipment, your only obliga- 
tion is to buy two more regular selections or alternates 
in the next year. After that, membership may be can- 
celled at any time, by either you or the Club. 

Club books are comparable in every way — paper, printing, 
binding. jacket — to original publishers editions yet members may 
save up to 50% and more on hundreds of bargains.each year. 


Your first Club selection is BASIC HOUSE WIRING 


This excellent book was custom written 
especially for Popular Science Book Club. 
It tells you everything you need to know to 
install, repair, improve and troubleshoot 
the entire electrical system in your home. 

How to determine wiring needs. How 
to draw up plans for '"go-aheads"'. How to 
install complete systems. And how to wire 
low-voltage devices (intercoms, etc.), rural 
buildings, service entrances, workshops, 
heavy-duty machines, appliances—every- 
thing! 

For example, how to rewire an old 
house inside and out. Hang a chandelier. 
Put in handy closet fixtures. Install dimmer 
switches, convenience outlets, three-ways. 
Set up an intercom. Install door chimes. 


POPULAR SCIENCE BOOK CLUB, P.O. Box 2006, Latham, N.Y. 12111 


Ground your TV or radio antenna. 

And this new book makes all these 
things easy. More than 500 illustrations 
guide you through each job step by step. 

This is the latest, most complete book 
of its kind available. It regularly sells for 
$12.50. Your PSBC price is only $9.95 plus 
delivery and handling. 


How to install a dimmer switch. 


Your home 
workshop 
can pay off 


with 
B B this 


Power Feed 


Planer Molder Saw 


Three power tools іп one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! EXCITA FACTS 


NO OBLIGATION-NO SALESMAN WILL CALL 
BELSAW POWER TOOLS CO. 


RUSH COUPON 
TODAY! 


9217 Field Bldg. 
Kansas City, Mo. 64111 


С OED CFP ERE 


BELSAW POWER TOOLS 
921T Field Bldg.. Kansas City, Mo. 64111 


PLANER - MOLDER - SAW and 
details about 30-day trial offer. No 


NAME 


ADDRESS. . 


PMCS E7 
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Please send me complete facts about { 


obligation, no salesman will call. 


CITY © — 9 
STATE = — ZIP... — —— 


Pew IO 


SS Eme Фай ee em LUN ee WM oe ee 


Warmth 
Without Weig t 


It's 10° outside ... Even getting colder. So you bundle "f in 
layers and layers ofheav lathes, First with long underwear . 
then bulky, restrictive thermalwear on top. 

Oh, you were warm, all right. Like ina Turkish bath. Because 
you began to perspire from all your activity. And 
perspiring in that mountain of clothes is like 
pn in a plastic bag! The perspiration is 
Li ked in. So there you are. Wet and misera- 

e. 

But now, at last, Damart has solved the 
problem. Because Damart invented un- 
derwear that keeps you warm, dry and 
comfortable no matter how cold it is or 
how long you stay out. Underwear 
that's soft and light so you can move 
easily. Underwear knitted to let the 
perspiration evaporate through so you 
ака stay warm апа dry next to your 
skin ira. 
Damart does this with a new miracle ® 
fabric — Thermolactyl. No other underwear 
does this! You can wear Damart indoors too, 
and turn your thermostat into the 60's. You'll 
feel perfectly comfortable and enjoy dramat- 
1с savings in home heating costs. 

Damart is so comfortable that the Mt. 
Everest climbing expedition wears it. So 
does the Chicago Bears Football Club, New 
England Patriots and Philadelphia Eagles. 
Our free catalog tells the full Damart Ther- 
molactyl story and displays the whole 
Damart line for men, women and children, 
including tall sizes. Send for your FREE 
copy now! 


THE PROOF IS IN THE WEARING! 


|! Ејатагі.......... 


WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.H. STORE. (603) 431-4700 


-] Р j 
j * 
TENEO m 


THERE 15 NO WARMER UNDERWEAR MADE! 
Fill out and send to: 
Damart кар, 13740 


1811 bury Avenue 
Portsmouth, New Hampshire 03805 


YES! Rush me your FREE DAMART Catalog . . . | want to enjoy the fantastic 
warmth of Thermolacty! Underwear, a DAMART® exclusive. (I understand there 
is no obligation.) 


" " LT - 
` 


PRINT HAME 
ADDRESS 
CITY STATE ZIP - 


PROTECT YOUR 
CASH AND VALUABLES B 
AGAINSI THEFT! 


Now —Get low cost protection for cash, 

jewelry, passports, sentimental items and nev 

other valuables with the new WALL-IT. It's a 

patented, clever home hideaway that'll give 

you peace of mind, because once installed, 
it looks like any ordinary electrical outlet in 


your home, apartment, office, even your boat 
or motor home 


There's à special key to lock and unlock it 
..ünd only you know it's a secret, protective 
hideaway for your valuables. Yet your 
possessions are always near when you want 
them—protected by a special snap-on-cover 
when WALL-IT is closed. 

WALL-IT can be installed easily (either 
vertically or horizontally) in most walls in less 
than 15 minutes with the complete installation р 
kit and detailed instructions included. (Kit — (ay 2 


includes a template, switch plate, even a saw) ^ |У а secret 

Act now to give your home added iHa Ti 4 3v! 
security against burglars and intruders. a М | hideaway. 
Order your WALL-IT today by mailing | |] 


the coupon below. For faster service, y 
Visa and Master Charge customers can call ^ л BONUS 
TOLL-FREE anytime 1—800—835-2246 P — | 
You'll probably want several. (You save Fo Special 
by ordering 3 or more). \ snap-on _ 
cover |— — 5 
keeps the \ Ga \ 


| A h stitsin a WALL-IT contents of ` | 
RES у E your WALL-IT ` V. | 

| ; free from ———- 

dust, dirt, etc. 


HOW TO ORDER YOUR WALL- m Enclose check with coupon or charge to your Visa 

or Master Charge WALL-IT is just $1195 each + $150 each postage 4 handling 
SAVE!!! If you order 3 or more WALL-ITs at $11.95 each, we pay postage! Hesdents o! 
following states add applicable sales tax: CA, CO, FL, IL, NY, PA, VA, VT, WI 


VISA & MASTER CHARGE CUSTOMERS: For Fast Service, 


Call TOLL-FREE anytime 1—800—835-2246. 
(In Kansas, 1—800— 362-2421.) 


F TMM * WALL-IT Dept. PS4 
P.O. Box 5220, Grand Central Station, New York, N.Y. 10163 


L] Please send me________ WALL-IT(s) @ $11.95 each + $1.50 
each postage & handling 


Actual photo of WALL-IT n wa 


(SAVE! Order 3or more WALL-ITs @ $11.95 each and we pay postage! )| 
Add applicable sales tax in CA, CO, FL. IL. NY, PA, VA, VT. Wi 

| Check enclosed for $ 
Charge O Visa O Master Charge 


ACCOUNT # 
Master Charge Interbank # _ - EXP DATE 


WALL-IT defies detec 
tron — looks iust like 
an ordinary electrical 
Outlet You can use 


»ignalture . = 


[3 | fi = ё 
Name [Fr nti 


the switch plate pro- Address Е —— 
vided or any Standard 
switch plate to match City i 2o State — Zip 


- CLOSED 


your others 


| ааа пп са аай ап ee ап ашай ок 


Order-by-mail from Airborne... Save up to 90* 

on government surplus and other 
KK XK XK kkk kk KK | 
* PERMANENT MAGNET MOTOR * 


| Just out! Summer-Fall Edition! 
Aircraft, automotive, marine, 
hardware, industrial items. Send $1 


"ET 


Continuous duty, reversible, hi torque. % НР, 36 VDC Eu 
yi © 3600 RPM. Linear to t4 HP. 12 NDC @ 1200 RPM. ж | for 35th Annual Catalog (deduct $1 
= / e i-a ted | – from first order of $10 or more). 
В у int. duty н | | 
| (Ё RPM Also use as gen. Shog wt. Ж AIRBORNE SALES 00. Dept. PS80, Box 2727 Р 
T NV $4150. (Sth W 4270) „= * 8501 Steller Drive, Culver City, CA 90230 Cut 6" thick polystyrene panels, connect them to form a 
Price FOB Culver { : mmm m mm GENE жып UNES ашы пып GENS Gm шш dome. apply steel mesh and 2'" cement, You can build this 
* for COD 5 рен , EA hte 50% бере Р И дааа beautiful dome, 33 diameter, 17" high for apo. $1909. 
Calif. res. must add sales шл. heater Charge * Address: Lise the spacious, richly insulated, super energy saving dome 
dud City: 


lor cottage or permanent home. Let us tell you how in our 
Ж d d Ж d ЖК State: 


book entitled: "BUILD YOUR OWN GEODESIC DOME 
| 2 سے‎ = " 
1U Lolam с; Coles 


Li 
} 


KEY DOME ENGINEERING Dept. P5-10 
P. O. Box 430253, South Miami, Florida 33143 


NEW EDITION! NEW LOW PRICE! 
An expanded and | 
updated version of 
the original The | 
Wilderness Home | 
Powersystem And 
How To Do It. The 
first complete | 
guide to home in- 


describing various size domes, Send $4.00 to: 


кд 


ой. Lm ÀÓ — — E 
— — — 8100 LASER 917 Color Brochurs, Ordering information and Price List fi 
; | — $20 05 Full Pack (Refundabie with КИ Purchase) LASER 917 Color Brochure, 
Ordering Information, Price List, Technical Engineering Manual and Construction Guide, f 
Dealer information, Solid Color Chart, Metal Flake є 
meu" pe VEU Ve. Tog Tug agn ent a аі 
nir HON OLE 3d i y it j 


| = J Li V oh Lt А 
МЕРЕ ج‎ Tm ч 1 


2 bulb fixture duplicates the charm and increases the light output of any 
existing double mantle gas lamp. Kit includes on-at-dusk, off-at-dawn 
photo control, fixture, bulbs, detailed instructions. As low as 40¢ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit is avail- 
able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
'RELITE' kit at your local hardware store or write for more information. 
Dealers and installers inquiries also invited. 


YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 e ST. PAUL, MN 55104 


We've come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin's first stove 
design. They'll heat up to 5 rooms of your home and 
save you hundreds of dollars in the process. Our infor 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves”, is yours for the asking and $1.00 
for postage and handling. Write Hayes Equipment 
Corp., P.O. Box 526 P.S., Unionville, CT 06085, 
(203) 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
boiler plate construction and an airtight fireview door. 
Free-standing model is dlso available. 


Better'nBen's" 


Our stoves make more sense. 


+. ape, © 
we | "Es 


stallation of low- 
Е voltage technology 
or energy self-sufficiency! Send | 
$10.95 (U.S.) ($14.95 Canada and |, 
Foreign, U.S. $) to Jim Cullen, Box 

732P (44850 Highway 101 N.) Lay- | 
tonville, CA 95454 & receive free our 
рин catalog worth $2.50.  Visa/ 
MC Okay. Phone (707) 984-6186. — 


SHEET METAL WORKER 
=> 


SHEARS 


SPECIAL PRICE — 
LIMITED QUANTITY OF FACTORY SAMPLES 
An all-purpose sheet metal forming 
machine. Shears, press brakes, rolls 
24" material up to 20 gauge mill steel 
or equivalent BE 

PACIFIC ONE CORPORATION 
410 West Pacific Coast Hwy., Newport Beach, CA 92663 


IPS SAVE YOUR 
D CAINS  maiL Co 


tne SNOPPING 


NOTCHES 


PATTERNS & 5 


over 250 desi 
P ففق‎ “ Built teva & ctn. e Oot 225. TAHOE CITY. CA 9573€ 


Splits d rs 
EASIER & FASTERI THE BOSS | 
LOG SPLIT TER! 
Only $49.95 plus $5 p. &h for 
adaptable cone, or $99 85 | 
plus $8 ready-to-attach to hub o! 
car or light truck (specify vehicle ). Ра — 
send 6% sales tax. Free into —send stamped 
sel! addressed envelope. Good Products. 
Route 3 Вох 88-A PS, Kutztown, Pa. 19530 
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! AUTOMOBILES 


FREE INFORMATION! Fuel-oconomy 
ining secrets explained, Techneering, 
ox 12191C, Norfolk, VA 23502. 


SYMTHETIC MOTOR FUEL 12 easy 
xmulas, No still nesans Send $0.95, 
onda Enterprises, 1337 Oppek St. N.E. 
aem. OR 97303. 


FANTASTIC — Drive car that In- 
reases in value each year. $6.50 for 
etails: тае сати 7 y Box 
815-5, Dalton, Georgia 3 


LUBRICANTS-Synthetics, 90 Page 
ooklet, Facts, Testimonials, Humor. 
15.00. Energy Saving Products, P.O. 
ox 3922, Ontario, California 017681, 


TURBOCARS!! - Energy Atomizer 
its All Carburetors! - BEING PAT- 
NTEDI - Complete PADS d and Manual 
Т - Guarant Deta 

vtek C10, Box 5202. гое nied. a 
Dia 61 125. 


HYDROGEN GENERATOR 
8.75, Alaska Wind Energy, 
rd, Anchorage, AK 99501, 


TRUE or False? 50 MPG шы 
ox 206-8. Berea, КҮ 40403 


REPLACEMENT CARPETS, HEAD- 
INERS, TOPS! Top lity — Reason- 
ble Prices — Ca 1.00. Visual 
nage. Box 1804P ^. Ма! id, Florida 


 MELP Stop Recession — Use Bumper 
tickers: (1) Foreign Cars Cost Every- 
пе! (2) Foreign Cars wir Foreign- 
rs! (3) Forei Cars Hurt U.S.' (4) 
oreign Cars Hurt Your Job. Postpaid: 
зеск or М.О. Specify number. Copy- 
ghted. $1.00 each, 2 for $1.75. 4 for 


= e B rra discounts. Stickers Co 
San Pedro, CA 90732. 


ROTTEM Performance, Mileage? Build 

‘ater Injector Easily, Inexpensively! 
end Stam 4"x0" Envelope, U&I, 
ox 4873-PS1, Boise, ID 83704. 


SAVE GASOLINE! Professional re- 
tails — Posco, 
LaGrangeville, NY 


"МЕМ -POWER''-INSTANT TUNE-UP, 
| additive, newly developed metallic 
quid compound, reduces friction in- 
antly. GUARANTEED to increase en- 
ine performance, reduce wear, oil con- 
unption. One treatment effective 10- 
5,000 miles, Send $5.95 or $9.95 for 
vo treatments. General Industries Inc., 
ge Sn" Dept. PS10, Marietta, GA 


WATER INJECTION - build simple and 
expensively for less than 510. as 


. Shippin, Box 2291, 
irn, MA 01888. 
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PROPANE CONVERSION 


ars, trucks. RY's-Use propane OF gasoline, 
WITCH INSTANTLY! Uses regular trailer tanks, re- 


(TELY—$10.00 
3eming Engineering, PS-2, Remeen, N.Y. 13438 


ЖЕБЕ". 


CLASSIFIED ADS $5.50 per word, рег insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $22 per line. DISPLAY-CLASSIFIED $300 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for December issue (on Sale November 
15) is September 29. Send orders to Mary C. Ansbro, 


Classified Adv. Mgr., 


Popular 
Avenue, New York, NY 10017. 


Science, 380 Madison 


‘ETHANOL PRODUCTION SYSTEM 


was used in World War 2 as а sucosestul 
Ша 


1A ELECTRIC VEHICLES 
CONVERT Car to Electric. Parts Price 


| List Info, Send $1.00. Complete Hook, 


15.00, EME, 
06497. 


1872 Маіп, Stratford, 


sale Pose < + Two Free Car Plans. 
$2.00. Idea PS, Box 1237-EG, Mel- 
bourne, FL 3293 


1980 ENGINEERED CONVER- 
SIONS. Guidebook - Highest Perfor- 
mance Conversion Procedures, Econom- 
ic Components - $9.50, Detailed Sup- 
plements: Beetle, Chevette, Civic, Dat- 
sun, Fiat, Festa, Rabbit, $2.50 each. 
Book, : кирели, &15.00. 
Guaranteed! 3E ері сюе, Вох 19409А, 
San Diego, CA 9211 


2 AUTO SUPPLIES & 
EQUIPMENT 
100 MPG  Carburetors? 


and Details $10.00. Carbu, Rt. 
cock, SD 57346. . 


Drawit 
1, Hitch- 


ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


| END BLIND SPOTS 


With Wide-Angle 
Rear View Mirror. 


Extra-Wide — - 13% x 3" 
Clips on over present mirror 
Now see all the road behind you. Be sure 
you're safe before you change lanes. See 
cars, trucks, vans coming up on either 


Only $8.95 each plus $1 .00 ea. postage 
and handling. Residents of CA, CO, FL, 
IL, NY, PA, VA, VT, WI add appropriate 
sales tax. 

POPULAR SCIENCE SAFETY MIRROR 

Dept. 1080 P.O. Box 5115 
New York, N. Y. 10163 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BICYCLIST'S rearview mirror. Clips 
on most eyeglasses ог sunglasses. 


Weighs 3-3 grams. $5.00. Blue Ridge | 


Models, Box 429, Skyland, NC 28776. 


SLOWPED Plans, Motorize coaster- 
brake midwelght or balloon. Simple, 
light, can be pedaled, easily removable. 
Combined chain and belt drive, No 
welding. Local materials or our kit. 
Many 4-stroke engines fit. $5.00. Stair- 
пр. nein 764, Columbia Falls, MT 


GO-KARTS, Factory Direct with all 


welding done. Rangi from $49.95 to 
$179.95. Send 1.00 for catalog: 
Schmieder Motors, RD #1, Doylestown, 
PA 18901. 


5 AVIATION 


ONE-MAN JET HELICOPTER — Easy 
inexpensive to build! Detailed _ ons: 
drawin —$1.00. HELICOPTER EXPER- 

"Б НАНОВООК— $4.00. Both 
). puo In 3053-A, Re- 
dondo Beach, CA 


AIRBOAT propellers вна hubs for alil 
engines. Literature $1.00. Airboats, Inc., 
EUR Miller Avenue, Fort Worth, TX 


AIRBOAT (yrocopter Hovercraft Pro- 
pellers. Hubs, Informative Catalog 
$1.00, Aerial Jp llers, Box 692, 
Greenville, TX 75401. 


BOOMERANGS - INCREDIBLE RE- 
TURNI Exciting sport, Order Free cata- 
log — Amazing designs! BoomerangMan, 
312 Park, Monroe, 1201. 


POWERED GLIDERS by WORLD'S 
LARGEST MANUFACTURER Over 900 


deliveries world-wide! Proven, economi- | 


cal flying fun; no license required. 


NEW! | | Rally II with fully aerody- 
namic controls! Brochure $5  Rotec 
Engineering SP10, Box 124, Duncan- 
ville, TX 75118. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


No licenses  re- 
quired on plane 
or pilot; 40 hour 
construction time; 
complete kit $2695; 
carries 220 Ib up to 50 

mph! Send $5 00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. P$10, Bax 2233, Ogden, UT 84404 


ROCKET PROPULSION SYSTEM 


Build your own hot gas genera- 

tor that propels you approxi- 
? mately 85 feet high at 60 MPH! 

Send $10.98 for info-pack to: | 


PROPULSION 


P.O. Box 2624 
Arlington, Va. 22202 


AIRCRAFT KITS 


rif juntas 


And Detailed Plans ! 
Fuel-efficient & Хегай а Cross-country | 


T 


MANY TYPES 


E 


M да 


г 5375 
AIRCRAFT К KIT CA (T CATALOG 


| Diagrams, 78 


| cord, NC 


Bird's Eye View of The World Be- 
low. Send $10.98 for info Pack 
to: | 


BALLOON 
P. O. Box 40 
Webster, NY 14580 


5A HOVERCRAFT 


LEE ڪڪ‎ 

HOVERCRAFT Plans. Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


AERO-CAR ‘inary f Hovercraft bullt 
pols. калын 


6 ASTRONA FEE 


ANTI-GRAVITY. No moving parts, 
magnets, exotic fuels. Data, Schematics, 
pages &8x10 mimeo $10 
ppd. aon? Box 132-A, Eureka Springs, 


| AR 72632 


ANTIGRAVITY Propulsion 
Brochure. 


Devise. 
RDA, Box BT73-N, Con- 
28025. 


x 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


assembled - you instal] factory supplied 
interior. Save half factory-built cost. No 
experience d ror FREE Catalog. Lu- 

80, 3800 West Highway 
, MN 55337. (612) 890- 


— ngs — Fiberglass — 
Resins — Glues — nent — — Books — 
Boat Trailer Plans. Send $2.00 for catalog plus FREE 
“BOATBUILDING y "INBOARD 


16-5 Aqualane Tonawanda NY 14150 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


SWITCH unneeded electricity off with 
29. Information, 


11 DO-IT-YOURSELF 


BACKYARD ROLLER COASTER plans 
$5.00. Lawsons compio Box 20594, 
Oklahoma City, 56. 


ELECTROPLATING, Co Complete Te: lete Text- 
book. Al] Metals, Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Frec. 
Tropic, Box 95P, Palm Bay, FL 32905 


HOBBY BUSINESS — Paintings, 
Murals, Portraits, From Photos, Post 
cards made easy with Kit, Instruct!: 
$10.00 Postal Money Order Only ' 

R. Harger, Rt. 79, Box 296, H: 
Lake, MI 48648. 


HOMEOWNERS Get more return on 
investment. Pyramid your equity. Over 
50 How-To books [or the home, con- 
dominium, and investment property. 
Free catalog, Equity Books, Box 1541, 
Dept. A2, Brockton, MA 02403. 


DESIGN YOUR OWN PRODUCTS in 
plastics, Free details, send long self- 
addressed stamped envelope: Alpha & 
Omega Publishers, 19237 Poseidon Ave- 
nue, Cerritos, CA 90701, PS-O. 


ICE RESCUE CLAW Patented, make 
your Own, rescue others or yourself, 
Complete Instructions $3.00. Fully com- 
pleted 12 ounce Ice Claw £18.95, Post- 
paid. Borcuk, 21 York Drive, Coventry, 
RI 02816. 


SUNLIGHT. Create Fantastic Visual 


Effects. Instructions, Diagrams. $5.75. 
saree” 4502 Congress, Austin, TX 
45. 


SECURITY, Privacy, chain link fences, 


Complete detalls, реперов, layout, 
installation, — $3.9 RGM GROUP, 
red T ous 18515, liela Hta, OH 
44 


BACK Pains? Easy to build Home 
Traction Table for neck & back, Send 
$2 for plans to: Back-Trac, P. О. Box 
14672, Dept. 11, Austin, Texas 78761. 

WOODBURNING fireplace for under 
$10. Send $4 for m to: Contraption 
acia. Box 24 Mandarin, FL 


JEWELRY Cabinet. An elegant, spa- 
cious cabinet with revolving necklace 
hanger. Easy to follow plans $4.00. 
F. E Faust, Box 3688, Laureldale, PA 
19605, 


PROFESSIONAL INSTALLERS TIPS 
on how to measure, order, remove, and 
INSTALL STORM DOORS AND WIN- 
DOWS, in 3 easy steps, and only 3 
basic tools, without ladders. 32 Page 
book, 14 illustrations, $4.50. Fullview 
Alum., Box 17780-C, Philadelphia, PA 
19138. 

SAVE MONEY -SOLAR GREENHOUSES 

A-Frame, Window,  Lean-To, Cold 
Frame. Grow Food All Year Round — 
Adaptable To All Climates. Complete 
Plans Plus FREE Plant Guide, Minimum 
Tools And Experience, All For $5.00. 
R.A. Henry, ox 5617, Phoenix, AZ 
850 


* 


3-D FAMILY SLIDES at home, Daz- 
zle your friends!! Use your own equip- 
ment - any camera! No gimmick, No 
experience. No expensive purchases re- 
quired. Scenes Jump from your screen!! 
Detailed instructions. Guaranteed! 
$4.95, Progressive Products, 6427 Hill- 
croft 1A10, Suite 366, Houston, T7081. 


REUPHOLSTERY made easy. Tools, 
supplies, advice, cushions, welting 
sewn, buttons made. Free catalogue 
sase. Upholstery Aids, Box 313, Old 
Bethpage, NY 11804, 


DOGHOUSE Heater - Electric, Inex- 
pensive, Plans $3.00. Spec Products, 
Box 861, Novi, MI 48050. 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Cûla complete plans, 
books, and parts. Send $4.00 to; Famco, 
Dept. PS, Box 1902, Rochester NH 
038871. 

ENERGY HANDBOOK One source for 
info, plans, books, and energy saving 
devices. Free solar plan included, Send 
54.00 to: FAMCO, Dept. PS, Box 1902, 
Rochester, NH 03881. 


` GENERATE Electricity with | induction 
(washer type) motor. Return power to 
utility reversing electric meter. Plans 
$3.95, E.P.S. Box 3572, Shawnee Mis- 
sion, KS 66203. 

DELICIOUS Smoked Fish from Your 
Own Hamemade Smoker. Plans $3.00. 
Smokers, P.O, Box 1048, Oakview, 
CA 93022. — 


PLANS NT" BOOKLET describe five 
weekend Woodworking Projec 
$2.00. . . . Projects, Box зева 10149 
Hammerly, Houston, Texas 7708 


FIREWOOD RACK, Store your wood 
safe and dry in garage, porch or patio. 
Holds half cord, Made with five 2 x 4's. 
Complete easy Instructions, Send $3 
to: RWLove, 200 Lakeside West, Day- 
tona Beach, FL 32014. 


GOLDTE ST, Expert's Instructions. 
How to sell—Where to buy Jewelry. 
$5. 00. Box 335, Accord, NY 12404. 


` PROJECTION TV . . . convert your 
TV to project Т Foot picture . 


Results 
equal] to $2,500 projector... Total cost 
less than $20.00. PLANS А LENS 
$16.00. Illustrated information FREE. 
Macrocomab, Washington Crossing, PA 
18971. 

ION GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50, 
Professional Ionizers, 204 N. Hydraulic, 

Wichita, KS 87214. 


"GREAT SAUSAGE RECIPES 


227 page Illustrated book explains | 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 recipes. Free equipment | 
and supply catalog has more infor- 
ation. For yours, send to: 

SAUSAGE MAKER Dept. 12 

чагу Ad. Buffalo, N.Y. 14207 


| aad movies 1 eeu Tran 
around the 


— ——— Gta! 


ellite TV 


For The Home! 


Sick of 
Network TV? 


from sarth-orbiti 
cable TV sateliltes!: 
dar se Showtime, su- 


We don't just sell information! 
We Manufacture Hardware! 


Our 94-page catalog and information 
book teil the whole Bray by Inexpen- 
sive ee o com- 
puter aimi ehe posed kits 
and more! nd $7.95 — 


24-hour C.O.D Hotline КУ 
Ton 


(305) 339-7600 


SPACECOAST RESEARCH 
| Р.О. Box 442, Altemonte Springs, FL 32701 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as, Nightime vision de- 

ices, super sensitiwe directional mikes, low 
and high powered lasers, micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de 
ices, Scientific personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Jept. S1, Box 716 Amherst, NH 03031 


[n Meters Work & Four Controversial Methods j 
to Stop of Slow Them from Load Side ee PE 
JMeter, Using Other Power Source or Decreasing Load 

è Where to Buy Excellent Utility Watthhour Meters for 
about 120 each. ONLY HH. 


Em . IRON GONADS 
~ Even Wreck - 


i 
11 


p 9 SUPER CONTROVERSIAL, Age 21 ог! 
Not Apply to Utility -LÜsened Meters ONLY 58. 


LIBERATE GAS & WATER 

How to Avoid Turning Back Gas & Water Meter Dials to 

Cheat Utilities & Uses Common Piece of Household Equip- 

[тем © Gas & Water Meters (Various Types) Iiustrated gj 
and Described. ONLY $4. 


i. SPD li 

Utilities Use Line Ripple To Rip You Off by Remotely Con 
cradling A A Demand Meters è le. #20 Cir 

p" vu of Ripple А Line Transients. О паба 


John J. Williams, MSEE, as Seen on 
EDUCATIONAL PURPOSES "ou В 


ROREM WITH ORDER (81 Without Order). В 
p. Consumertronics Co. | 
Bis dun ш d uo Ба ШШ багш ie шы d ad dae di 


HYDROGEN FUEL 
Now, you can generate your own hydrogen and 


convert your automobile to operate on hydrogen 
fuel. You gel electrolyzer and auto conversion 


plans and instructions. plus details on sale 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Pos! Olfice Box 873 
Concord. North Carolina 28025 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft...... $7. 
Solid-State Laser................... 
Easy-to-Build Jet Engine. ............ 
Stereo-controled Laser Show. ........ 
Methane Fuel Generator............ 1 
| Convert Auto to Hydrogen/ Methane. . 
Generate Hydrogen Fuel. ......... W 
Electronic ВоБоќ, .,................. 
Visible-Red He-Ne Laser..... 
Radiation Survey Meter.............. 
MHDElectrical Generator. ......... i 
25KV Tesla Coil......... 

EXCLUSIVE MONEY- BACK GUARANTEE 


CATALOĞG.............. 81.00 
RESEARCH & DEVELOPMENT 
Route 2, Box 322-A 
Kannapolis, N. C. 28081 


E 


THES 


-2MNMEMME 


тшш аю © осоо 


LASER 


LASER OR MASER PISTOL — Complete 
Plans for Build- 
- ing— $3.00 each 
INVISIBLE FORCE 
FIELD—§$2.00. MOON 
MAN ROBOT—32.00 
SOUND LASER $2.00 
LASER COMMUNICATIONS $9.95 
Real Ruby Crystal *4"x2" for — 


"p RAMS Vp EE dca EISE E Fon Са $225 

Magnetic Seed Stimulator ....... ... 510.95 

каше г of super Science Pro soa 
SCIENCE PROJE 


PO A 948A, Duluth, GA 30136 


m LASERS UNLIMITED 


UBY LASER RAY 

02 LASER FOR BURNING/CUTTING ` 
. » BEGINNERS LASER VISIBLE RED and IR . 
LASER PISTOL and RIFLE "T 
HELIUM NEON VISIBLE RED LASER | 
MULTICOLOR LASERS . . 55 
LASER LIGHT SHOWS 
LISTING OF ALL LASER COMPANIES 

LASERS UNLIMITED 
Dept. L1, Вох 716, Amherst, N. М. 03021 


^^ AMAZING ~~ 
SCIENTIFIC and ELECTRONIC 
СУХУ DEVICES 1 


PHASER shockwave and invisible FORCE 
FIELD generators LASERS lor weapons, Cut: 
ling. Burning, Cloud writing, holography and 
special effects. NUCLEAR particle accelerators 


مھ مو کے کے مھ کو مو فة 
шый шы} тшй — шї шыр‏ 
838288838 


and detectors. PLASMA, ION. HIGH VOLTAGE 


HIGH FREQUENCY TESLA COILS and LIGHT: 
NING generators TRANSMITTERS and CON- 
| TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA 
SONICS. ULTRASONICS. ENERGY. CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE 
VICES SEND $1 for catalog of plans, kits and 
completed items to 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept PB 
Amhersi, N H 03031 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
encyclopedic windmill/generator report 
gives ripa costs, in- 
structions, cities, 
specifications e equip- 
ment you can buy today. 
Only 4.8. Also Henry 
| Clews' authoritative 
Electric Power from the Wind: $2.98. Both, 
$6.98. And famous Owyer precision, portable 
wind speed indicator: $8.95. All three $14.98. 
FREE with order: U.S. brochure Solar Energy 
for Heating and Cooling. Shipped in 2 days 
Add $1 for postage and handling. 
MONEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 11А 
219 Thorndike 5t. Palmer, Mass. 01069 


Enjoy free heat & power, Send for 
energy Encyclopedia. Complete liat 
of Mig.. cost, specifications, on 
mest alternate sources of energy - 
Plus Catalog of Plans avaliable for 
do-|t-yoursalfora, —$4.00 


Energy Service 
aghey St., Nashua, NH 03060 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


NEW BLUEPRINTS Professionally De- 
signed Toys, Dollhouses, Furniture. Cat- 
alog $1.00, Trollhaugen Studios, 207 
East Buffalo, Milwaukee, WI 53202. 


ARCHITECT DESIGNED FURNITURE 
PLANS. Catalog of 100+ Unique De- 
signs: Furniture, Play Equipment, 
Household Accessories, and Misc. Usin 
standard lumber/millwork shapes, Sen 
$3: DesignLogics, Inc., P.O. Box 22230, 
Seattle, WA 98122. 


— 


GAS WELDING EQUIPMENT REBUILT 
LIKE NEW! Don't buy new when we 
can revitalize your old beat up torches 
and regulators. Details send  sase: 
SLWS Repair Division 5-1, 283 Hi- 
guera St., San Luis Obispo, CA 93401. 


1600 CATALOGS listed and described, 
Sources for everything imaginable, 
53.00, MASTERLOG, Box 879 Fairfax, 
CA 94930. 


templates, ma rials И 
Fully engineered, insulated. kr. 
from 1!4 sheets plywood. Plans $ 


Scientific Designs, Box 355, Charlest 


TN 37310 


FURNITURE REFINISHING — 
by Step instructions, $3.95. Box 35 
Corpus Christl, TX 78404. 


SUPER $ 


+ xm : 


Light-weight, Pliable 
Self-Sticking Sealant 
STOPS LEAKS 
AT ONCE! 
Use It on Any Surface 
„ Presses on Instantly 
for A Solid Seal 
„ Can Be Painted at Once 
Any Water-Based Paint 


| Popular Science SUPER SEI 


Dept. 1080, P.O. Box 5220 
New York, N.Y. 10163 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Supi 
Free Literature. Pyramid 

Dept. M, 3736 South Tth Avenue, Í 
nix, AZ 85041. 


4" METAL Cutting Lathe fT 


Taig, 15048 Proctor, Industr. 
91746. 

LATHES — Unimat — Marimi 
Sherline — Machinex Catalog 5 


Shop Supplies $1.00. Campbe! 
Selma Road, Springfield, OH 45M 


Sl 


SHEET METAL BENDER W 
BENCH, 5’ capacity. Brochure 2*« | 
$8.00, Guaranteed. WVANPLANS. 
20582, Kansas City, MO 64195 


— 


HEX REthreader DIE 


Г) 9C7 Nut-sum NC DIES шт s |: 
to^ Repas threads "n 
|] UF-7 for Fine threads 7 Pe Se 
— in past bon wir tire and Î 


Б Pc ТАР Sat to rece NTERNA TDi 
[]aT8C + NC [ster = NF SEIN 


Order amy 2 Sets for free СЕ 
Postage Padi Бист curati 


| 
“ JAW MFG. в“ 213-8* Reading ти 


landy, Compact 


) pce. Tool Kit 
your car, boat 
r work at home 


dy, rugged, lifetime tools for ай kinds of 
jency and regular jobs. All fitted into a 
ome vinyl case with zipper opening. A 
Set for every home or shop and a com- 
set for the man who has lots of 


Жа value at only $9.95 for complete 
th case (plus $2.15 for shipping & han- 


idents of CA, CO, FL, IL, NY, PA, VA, | 


I, add applicable sales tax. 


Jept. 1080, P.O. Box 5220 
New York, N.Y. 10163 


NGINES & MOTORS | 


SNES Air Cooled to 16 H.P. For 
& Tillers, Riders, Hobby. Tre- 
йв discounts, illustrations. prices 
Refundable first order. Ashland 
Engines, Ashland, MO 65010. 


HOME REPAIRS, 
|». REMODELING 


ING with railroad ties, 
$4.50. Hawkins, 3900 Scobie. 
, OH 44264. 


ENERGY SAVING 


TH SHELTER DIGEST — А mAg- 
levoted solely to earth sheltered 
L Articles, color photos and 
br underground homes. Subscrip- 
5. Sample $3. WEBCO PUBLISH- 
ept. . 479 Fort Road, St. 
EN 55102. 


E FIREWOOD — Winter's com- 
jaranteed supplies for obtaining 
nt free firewood for home heat- 
у. Suburban dwellers alike. Com- 
ooklet for your area. How, Where. 
1425 to: Jefferson, P.O. Box 
arminster, PA 18974. 


OSENE HEATERS. UL | LISTED. . 
pe. Garage, or Shop. Clean, Sale, 
No fumes, No smoke, For 
end 50c to: Pepco, 13885 W. 
Dr., Brookfield, WI 53005. 
«Е س چڪ‎ 
HANGER-Hot Water. Obtain Free 
ter from your airconditioner, Ex- 
F 560. Pump $62 FOB. Brochure 
undable with order. A-1 Aquatic 
nc. 1385 NW 65th Ave. 
FL 33317. 


USTRATED ENERGY DIGEST 
y Acclaimed Concepts Solar 
¢ Alcohol Methane Fuel Layouts 
3615 Verner Street, Columbia, 
lo 04. Satisfaction or Money Re- 
| 


س س سے 
Y SHACK CATALOG offers‏ 
erg патас OE your‏ 


. for new 


m———— — — 


— It's ‘a perfec alls 
CA 91385 jy laga M Woodland Hills, 
C 

HANG yo vour drapes on our thermal 


shutters-economically cut window heat 
loss 50% or more! Details, $1: 
$5, RAE, Box 32, Cavalier. ND 582 


SOLAR WATER AIR HEATER. Pians, 
Specification $3.00. A&D, 20060 Lime- 


Plans 
20. 


crest Dr.. Covina, CA 91724. 

SAVE Window Insulators. Approxi- 
mately $3.00 window. Can y for 
themselves in one month's heat ng sav- 
ings. Complete inatructions, $10.00 
Geneca Box 4139, Damascus, MD 
20750. 


COMFORTABLE, warm air near floor 
level, if you have heat on the ceiling 
Make it yourself: $60.00. Pat, Pend. 
Proven. Portable. Simple, Compiete 
plans and instructions. $10.95 ppd. USA. 
Conserv-A-Temp, Box SP1513, Lawton, 
OK 73502. 


SAVE $$$ on Gas, Oil, Wood, Coal 
heat. Simple to use Instrument and 
Directions tella when heat is being 
wasted. Send $9.95. Energy Wise, P.O. 
Box 84, Munsonville, NH 03457. 


ENERGY -MARVAL HOMES unique 
building system offers conventional 
styling. AMAZING A-VALUES, greater 
strength, wind/sound protection. NOT 
RISKY carthen, dome, underground 
TESTED 2 YEARS. Exceeds codes. Con- 
tract/ build yourself, Materials avall- 
able anywhere. Complete constr. blue- 
prints; specs. Send $10.00 to: M.e.s.h, 
Р.О. Box 30415, Midwest City, OK 
13140. 

REDUCE light bill 50%  & 
life of light bulb 100x with 
Saver". Life time warranty. Mail 
each to: Gold Coast Energy, 2133 
Dunn Ave. Richmond, CA 94801. 


extend 
"Light- 


15B ALTERNATE ENERGY 


AMAZING Forced-Alr Wood Heater 
Supplement Your Furnace or use alone. 
Write: Box 3, Rockton, IL 61072. 


"SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 


NH 03818. 


EMERGY INTEGRATION - Book on Al- 
cohol, Methane, Electricity, & Solar sys- 


tems for homesite energy production 
32.00. AlEnSy, Вох 200, San Marcos, 
TX TB666. 


SOLAR! FREE for everyone. Now a 
solar system for all sites including high 
cloud cover areas. DOE grant applied 
system, Details $5.00. Solar 
Concepts, Box 77, Reedsville, WV 
26547. 

SOLAR HEATER: Simple to build, 
low cost, clean efficient operation, saves 
on fuel cost. Less than $5.00 to build 
and instali, complete plans $2.00. Solar 
Division Certified Welding, Inc., P.O. 
Box 553, Augusta, Kansas 61010. 


AERONAUTICAL Engineer Designa 
New Type Windmill, 4 Times More 
Powerful Than Other Types. Constant 
RPM To 100 MPH Winds. Construction 
Plans $20.00, Eugene Livingston, 4928 
Eleanor Dr., I NC 282085, 


——— r —— 


SOLAR Cells AV, 4" diameter 2 amps 
£8.75, 10 for $85 “oo plus shipping 
Foster, 1742 Dowd Drive, St. Louis 
MO 63136 314-522- 6667, 


AUTO STEAM POWER Economica! coal 
generator. Conversions, Stanley engines. 
Information £1.50 Book & Plans 
$10.00. С.А. Co., Box 2715, Mesa, AZ 
8535204. 

SOLAR CELLS-— Make 
rage 


in Your Ga- 
Process Specifications, Suppliers 


Directory, Instructions, $12.95, Vortex, 
Box 5633, Richardson, TX 75080. 

LOG SPLITTER PARTS - 2-Stage 
Pumps $133.00, Control Valve 
$38.75, 5HP Motor $109.00. Many 
other items, Send $1.00 for catalog 
Northern Hydraulics, 1289 Vildmark., 
Eagan, MN 25123. 

INGENIOUS DESIGN, quality plans 
You bulld best wood furnace. Plans 


$10.00, Details $1.00 refundable. Can- 
non Valley Manufacturing, Cashton, WI 
54619. 


INVENTORS: 
using U.S patent books (1855— 
present). Synergiam, Іпс., P.O. Box 417, 
Locust Grove, VA 22508. 

MOISE POWER, MAGNETIC MOTORS, 
MECHANICAL HEATING Patents 
Articles £10.00, Energy, Р.О. Box 4310, 
St. Louis, MO 63123 


HYDROGEN — Electrolyzer Construc- 
tion Plans $10.00, L. Spicer, Lineville, 
[A 50147. 


ETHYL ALCOHOL FUEL 
pensively from Newspaper 
lulose|. Complete 
suppliers, $5.00 
134, Christmas, 


Research solar ideas 


— 


— Пе = 
{waste cel- 
details and enzyme 
Almega Corp. Box 
FL 32709, 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating. WIND & WATER power, METH- 


AME and more, Send for Jrd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


BOORSTOHES 
Hawk Dr 


Lent 
Palmdale, 


I'B-64. 
UA 93550 


14922 


| 


| Send $5.00 today to: 


| FIGHT BACK! 
FREE ENERGY 
PATENTS REVEALED! 


THE FREE ENERGY PRESS - 
DEPT. PS102 P.0. BOX 22469 
ROBBINSDALE, MINNESOTA 55422 


ALTERNATIVE ENERGY 
CONSULTANTS 
For information on \ how to receive your 
Computerized . y tne Analy- 
sis for your specific area 
send $2.00 $1.00 postage and handling 
to A.E.C., P. О. Box 4638, Hilo, HI 


"MAGNETIC WATER TREATERS" 
Make your own Magnetic Water Treaters, 
| Save Electricity, Aids in the removal of 
| rust and scale in water and hot water pipes, 


heaters. How to make, where to obtain spe- 
cial magneta, full instructions in nice bind- 
er. $9.95 add $1. 35 postage. 


KALWALL'S SOLAR 
| HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite* glazing 


and tubes. Order all materials fom 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 


Manchester, NH 03105 


A magazine with practical info on 
enel sources of 


at, 
e 9 
Мы 


Dept. P 
Milaca, MN 56353 
Bi-month! sub $15/yr Sample $1 


GASAHOL STILL 
s» Build this 20 gal. 
| still for $58.00. 
ua Buy all parts a! 
local hardware 
| store. Need only 7 
hand tools. Takes 
= only B hrs. to build. 
Complete illustrated | 
step-by-step book- 
let with recipe for fuel. How to obtain simple 
permit. Electric Powered, Simply plug it in. 


GASAHOL STILL 
Box 985, Lindseyville KY, 42257 


Master Charge & Visa Accepted 
Send Number & Expiration Date 


16 PLA NS, BLUEPRINTS 


INEXPENSIVE cedar 
$3.00. Plans & Patterns, 
nttsville, MD 20T78B1. 


DRAFTING TABLE plans. 
Portable. Stores drawings. Simple, In- 
expensive construction £3.00 1050 
Hilside, Victoria, B.C, Canada VET 2A5 


chest. Plans 
Hox 32, Hy- 


Ingenius. 


F 3L ЕР 
ALARM KITS: HOME А AUTO 
ality low cost. Informative catalog 


refundable with order, HUROCK, 
P. a "Sox 161-С, South Deerfield, Massa- 
chusetts 01373. 


Your Car, Home. Change- 
able Combination Electric Alarm. 
Plans $4.50. P.O. Box 675, London- 


derry, NH 03053. 


SUPER, low cost. Bulld your Alarm 
System. Plana 52.00, SWE, Inc., 203 
West Main, Marshall, MN 56256, 


` PROTECT YOUR CAR against t theft 
and vandallsm. Easy to install device. 
Send just $34.95 to: Safe-Tite Indus- 
tries, 191 Wolf Willow Crescent, Ed- 
monton, Alberta, Canada T5T 1T3. 


EVERY HOME | IS A TARGET FOR CRIME 
SELL PROTECTION FOR $3.00! 


WARNING 


ELECTRONIC 

km FT _ 
ALARM SYSTEM | | 

Burglars see thes warning sicker on windows. doors 

and leave The psychology behind the shicker deters 

burglar and sells these bright yellow green setl- 

wiry! stickers to people who cannot afford 

you show them. everyone will buy Sell to 

secunty companies, factories, businesses, 

mad order, premium users. Make up to 600% profit! | 

$3 will ys details and 12 big (134 x 39) labels: 

du nghi away and order 48 for 
$5. 144 for $9 б. 1.000 fe for $35 and ] (at 


WELL SEND YOU 
!.000 STICKERS 
FOR $35. —AND 
ÜNE FREE ALARM 


I this price, if you nésell labels 12 for | 


5 $209.00 on a $35.00 vede) Cou d | 
амай Write now брат 


, NY 11385 
21 HOBBIES / COLLECTIONS 


GET a piece of Arizona! Your very 
own sample of Arizona soil! Just send 


of Arizona soll. Simple Sample Soll 
Co. P.O. Box 258, Casa Grande, AZ 
85222. 

VOLCANIC Ash. Souvenir vial of ash 
direct from Washington's Mount St. 
Helens, Dated and Certified. $3.00. 
утра Р.О. Box 615, Madras, OR 
Е Е" 


MT. ST, HELENS iS Volcanic Ash $4. 00 
per Souvenir Sample, P.O, Box 5281, 
Vancouver, WA 98661, H 

COLLECT Military Medals. List 50c. 
Vernon. Box 3B87PS, Baldwin, NY 11510. 


22 JEWELRY 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 


CATALOG - $2.00 - REFUNDABLE! 
GWA6, Box 193, Brookfield, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Laten Edition) 
Here поа wealth of prac. 
tical — accurate and clear 
mformalioan ànd iirc: 
bon that can Save you 
tou adî, or make you à 
{сы tuna! Но ачта, man- 
ulacturers, farmers, handy 
man home expermentears, 
elaciriciant, спати, 
people in every walk of life refer to Henley't 
daily. In thes goldmine of a book, you too will 
find tormulat and recipes for almost every thing 
uted in the home, farm, workshop or industry, 
Oucower the trade secrets of thousands ûl 
commercul producii—leann new money qam ingl 
and exciting way of doing things, As indispan 
table at a dictionary, Salil selon guaranteed 
800 pages hard cover-cloth bindi Ad 
$10.95 plus $1.45 postage & hand nding 

Deaaler's Inquiries bran ted 


EMBASSY SALES Dept. PS-45 
Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


CHEMICAL Apparatus, Lowest prices. 
Catalog one dollar. Avatar, P.O. Box 


213, St, Charles, MO 63301. .—. 


EVERYTHING For Chemistry E Exp 
menters! Catalogue 51.00. Starr = 
tific, Manitowoc, WI 54220. 


hr oF mer 


AY Priced—Apparatus, 
отсан Catalonia 1.00 
"ilu Laboratories, Mani жос, WI 


0 

CHEMICALS o Paratus, project books, 
wide selection. talog $1.00, Send 10; 
Pioneer ron 14A Hughey Street, 
Nashua, NH 03060. 


PENNY FORMULAS. 1,000. Easily 
Prepared Product Formulas. Send 
510.00 to: Nile, Box 3520, Nashua. 
NH 03081. 


MEW 200-page 1980 catalog listin 
reperire of chemicals, glassware an 
eq. uipment. Send $2.00 to: Merrell 
Selen E Iun Buffalo Road, Roches- 


27 PLASTICS 


BEAUTIFUL acrylic paperweighta. 
Mold and cast with professional re- 
sults. Simple molding method revealed. 
Instructions $2.00. DG3 Enterprizes, 
2407 E. 6th. St., Tucson, AZ 85719 

CASTOLITE Liquid Piastics. Crystal 
clear, colors, For casting, embedding. 
coating, fiberglassing: in industry, lab- 
oratories, craft work. Reproduce your 

gns with our mold materials. Profit- 
able. Illustrated Catalog $1.00. Casto- 
lite, Dept. BOL/PS, Box 391, Wood- 
stock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


EARTH-BERMED SOLAR HOME ar- 
chitecturally designed. Send stamped 
envelope for free brochure. Glass Gar- 
den Studio, P.O, Box 1209, Cape Gir- 
ardeau, Missouri 63701, 


"BEFORE YOU BUILD YOUR JR OWN 
DWELLING” Building Logistics, plan- 
ning, organizing, Over BO pages. Solu- 
tions to save time, materials and mon- 
ey, What оен books omit, Send $5 
to: B. Takagi О Box 80, Athol 
Springs, New York. 14010. 


Save Energy 
Naturally 


In a pre-cut timber home from 
| Pre-Cut International 
Send $3.00 for our com- 
prehensive planbook con- 


taining 45 beautiful designs | 
and prices—or send in your 
own plan for a free price 
estimate! 


Distributor Opportunities 
Available 


Box 97 Woodinville. WA 98072 


J 7 NURSERY STOCK 

GROW GINSENGI $50 pound. Have 
seeds, roots, Goldenseal, Information, 
Collins, Viola, IA 52350. 


31A GARDENING 


GARDENING WITH A MAGNET 


All New Agriculture Sclence. Biomazg- 
netics, Full instructions in nice binder 
56.95 add $1.35 Postage. Albert Ros 
Davis Research Laboratory, PFO, Hox 
655, Green Cove Springs, FL 320443 


GUARANTEED! Bigger, faster grow 
ing, better tasting vegetables усаг 
‘round with my solar powered mini 
greenhouses, No artificial light or heat 
100% solar powered Works Year 
‘round. Startling facts, FREE hrochuri 
GUARD "М GRO Dept. PS-10, St. James 
NY 11780. 


32 REAL ESTATE 


CALIFORNIA. Acreage Lots $10 
wn $30 monthly 11546 Valerio, 
|! Hollywood 91605 


BUYING Government Land In CAMA- 
klet. Regulations and Proced- 
00, Dept. Р.5. Central Inforn 
vice, ER TZ, Buris Lak: н. 


пу 2° "700 Шор Values Const to Const! 
FARM AGENCY, 612-PS West 
rina Kansas City, MO 64112. 


OWN CANADIAN 
perties across in - 
y payments. oa 

hunting, fishing nd Investment. Twelv 


Dept. '22C, 288 Lawrence Ave. 
Toronto, Canada M5M 3A 


VERN LANDS - “from $7.50 
Acre! "Buyer's Guide" , . plus nation- 
wide listings - 52.00. Surplus Lands, 
Box 19107-FJ, Washington, DC 20036. 


FREE! Big Fall-Holiday cereos! Over 
5,400 country p described 
tured! Land, Farms, Homes, Businesses 

Retirement buys! acted 
best thruout the U.S. Over 700 offices, 
43 states All Across America! 
FREE from the World's Largest! STROUT 

"vdd. Inc., 7 S. Dearborn, 

FOR A MORTGAGE AMORTIZATION 
SCHEDULE Send $5.00, present princi- 
, Interest rate, Ed y 


Box 752, Arlington, VA 22216. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


Golf Score 


Counter 


by hole, us br dicking the counter dor 
each stro 


Total score (up to 99) automatically reg- 
total in upper windo 
perpe eerte үрөн 
you can always erit toa if you 
need it for record. 

Wrist watch size. In tm metal 
Ey; with black fabri 

Only $3.98 ea. + 60e pos 

2 for $7. 50 + $1 post. & hdig. 


ated 
ve Wh on CA, CO, Ti, NY, PA, VA, 


licable sales tax) 


SCORER, Dept. PS1 
PO Bo Box ê 5220, New York, N.Y. 10163 


CAMPING 
EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 


ing. Campmor, Box 407P, Bogota, 


35 AQUARIUM SUPPLIES 


LIVE SEA HORSES 


Ки includes 4 adultis A up to 0 porues 
from pregnant male, manne salt, food. ive 
plant, live snail А imatrucuons. 

Above ku with Custom Aquarium, Lea home rec, 
seas hella, coral, ubica samd * 
large Deluxe Aquarium with all custom kit ac- 
сезона & 10 adult sea horses i2 preg. malet 
up to Î vea horses) 512.95. 
Live deliver: guaranterd 


Sas Morus lar., Depi. PS 100, Box 1477, Core! Gables, A. IM 


EARTHWORMS, 
CRICKETS, FROGS 
FREE Literature, 

Red wigglers 
5000 — 532.50. Postpald with 


е book on How and Where to Sell. 
Carter Farm — 12, Plains, : 


40 HUNTING & 
INFORMATION 
HOW To Hunt Deer, 


2 ghost shrimp $7.95, 


Raise Fishworms, 


TAXDERMY 


EXOTIC Butterflies, 
Catalog $1.00. Scientific, 


Р.О. Box 307- 


FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War sur- 


43 50V'T. SURPLUS 
SURPLUS JEEPS - $19.30! - CARS 
$13.50! 650,000 ITEMS! DIRECTORY 


AREA! $2 GUARANTEED - “SURPLUS,” 
BOX 99249-Al0, SAN FRANCISCO, 
CALIFORNIA 94109. 


JEEPS $52.40, Airplanes $75.01, 


Boats direct from Government Directory 
and Catalog $1.00. (Refundable). Mid- 
ro чер, Нох 401-PS, Dayton, ОН 


1980 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept, M10, 
Chicago, IL 60657. 


VG OVERNMENT SURPLUS Directory." 
Buy 500,000 items (including Jeeps) 
... low as 2c on dollar . . . direct from 
Government! $2.00 (guaranteed), DIS- 
POSAL, Box 19107-FJ, WASHINGTON, 
DC 20036. 

JEEPS - $1858.88. 675,000 Items! 
Buy In Your Area! How! Where! 
“Moneyback GUARANTEED 1980 Gov- 
ernment SURPLUS Directory" includ- 
ing: "Buy G-LANDS" - "G-Oil/G-Gas 
LOTTERIES," $2.00. GSURPLUS, Box 
2009-C, Syracuse, NY 13220, 


WILL YOU Survive the 80's? Get 
help, Send $2.00 for our unusual new 
catalog. AXIS SURPLUS SALES, Box 
0033F, Atlanta, GA 30319. 


44 ATHLETIC EQUIP. 


в————— шю ——ш_—————— 

BEAT the high cost of health spas 
and build your OWN UNIVERSAL GYM 
for under $40.00. For plans send $5.00 
to: Rickey Ward, 3878 Allendale Pkwy., 
Blasdell, NY 14219, 


46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX T7520 15201. 


^ LEARN to | repair typewriters and 
calculators, Send sase for detalls, 462 
Church St., t, Bishop, CA 93514. 


>> ج 


^ SURPRISE ISE Everybody. Become No- 
tary Public now, We guide you, free. We 
sell notary needs. Raise your image, job 
value, income. Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 

$70,000. Photographing sporting 
events. New proven plan $9.95. Norman 
Lang, 202 Waylair Circle, Wyckoff, NJ 
01481. 


started in spare time. Above meee IONS. 


$300-$600/wk. possible. Sales ha by 
others. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G. Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


"1981" BOOK Catalog: "Learn To 
Survive" — Nuclear War?, Depression? 
Touchy Subjects Necessary Survival 
Skills — $1.00 Cash, Ken Hale, (125), 
McDonald, OH 44437. 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 2,000 titles, all sub- 
jects! Free Catalog: Hamilton, 98-72 
Clapboard, Danbury, CT 06810. 


CLOCK and Watch repairing books 
ilncluding digital watches), Free cata- 
log. North American, Box T7-BXA, Fox 
River Grove, IL 60021. 


NUCLEAR WAR SURVIVAL. Protect your- 
self and family now. 225 page manual. Full 
color illustrations. Nuclear weapons pasi, | 
present, future. Essential supplies. 22 fallout 
shelter plans. Relocation secrets and more. | 


Money back guarantee. Postpaid. Send 

| $10.00 for THIS IS NOT A TEST! Omni Put- | 
liahers Р.О. Box 263 Dept. PS-10 Spokane, 
Washington 99210. 


48 GAMES 


TRS-80 LEVEL 1 owners. ЖЕЛИ ИТП» 
агу new Draw Poker program plus three 
dimensional tic-tac-toe software tape. 
56.05, GUARANTEED. Advanced Games, 
Box 210324, Columbia, SC 29221, 


49 JOKES & NOVELTIES 


FREE —'World's Leading Novelty 
Catalog, 1600 Jokes, Tricks, Science, 
“ports, Hobbles, Johnson-Smith, C-11, 
Mt Clemens, MI 48043. 


PUZZLES, ETC 
50 MAGIC TRICKS. 
FREE! 5:2. 00 trick, huge catalog. all 


=e, Abracadabra-SP, Scotch Plains, NJ 
070768 


51 COINS & CURRENCY 


| US Silver: Coin Bullion Chart 52. 50. 
| 


tichard Bishop, 1209 Davis Rd., Dune- 


| $1.00. Iss x 
(Adults Only. 


Coins, HL-2, 
TEN Ponin i | 
reel, Pakistan, . B. 
(Adults Only.) Won ond 
cluded. Littleton Coins, d 
NH 03581. 


52 STAMP COLLEC к 


PENNY Approvals! Regardless С 1 
logue! Kloster, 4164—52nd бр 
Diego, CA 92105. | 


50 DIFFERENT Old 
1861 and 1939 $1.00. i 
Shepard, Mansfield, OH 44907. 


FREE Surprise collection sent | 
approvals, Jay, 1784 Union, San m 
cisco 941 


pet r- 


UNITED Co! 
Sets 25c. юна Bh Corne 
1509-P, ЖОСУН FL 338! 

100 DIFFERENT U.S. 25e, a 
Bradley, Box 4255, Midk 
23113. 


U.S. 6 Commemorative pia 
Approvals. Gordon Бати, © 
pprovais. Eu 
NH 03228. 


FREE — 220 United , 
Worldwide Stamps, Apr s. =й 
Pops, Box 1427, Bel lower. u 907" 

UNITED STATES - Th exandria | 
centennial Airmal] issue (Scott | 
in mint condition is yours for с 
with U.S. U.N. F 
als. Colonie, Box 12113, 
12213. 


etc. y е 1 
Stamps, Dept. BC, Box 5552, J: 
ville, FL 32207. 


500 DIF : 
for $2.00. Ap uded. 
Sales, Dept. 8., x 1065, Jamaica, 
11431. 
200 DIFFERENT U.S. Used 
51.00; 500 Different $5.00; 750 
ferent $11.00. Burke's 
219-P, Glenshaw, PA 15116. 


^ SOUVENIR Sheet Free with | 
als. Lee Hoover, Box 3594, Fs 
OR 97208. 


FIFTY Free Stamps Wit 
J&D Euri Box 747, 
Beach, FL 32951. 


TOPS! 100 Popular Poland 
(All Different) Only 25е. Mystic, D 
PS2, Camden, NY 13316. 


16 DIFFERENT U. 
worth over $1.00. 
Only.) Limit One Set. onc ul 
included. Littleton Stampe. AH- «3 
tleton, NH 035 61 


PACKETS - Free Catalog 
ent U.S.A, $2. O00, 400, 
different World $20.00. 
Meridian, Mishawaka, IN 18544. 


OLD U.S. Use 
gain stam 
Surprising 
Dept, 15 SB, Ads. Michigan 


FREE! $1.95 priceguic US s 
bulging envelope discount rors 
albums, supplies. $1.00 tor. 
please. Seneca, Box 616 
44883. 


OLD U.S. Stamps on appre 
ter, Box 15414-R, Philac 
19149. 


WORLDWIDE 
different stamps - 
tastic worldwide appr 
423-OE, Audubon, A 19407. 


50 YEARS Old, fifteen d 
States, over fifty years old pr 
provals. Jaxon, Box C11. New Ra 
NY 10804. 1 


FREE Worldwide packet. 
provals. Froelich, Box 412-B, ] 
Grove, IL 60053, 


FREE! Big Bargain pe P = 
Edition listing thousands bar 
including U.S. & HNA. Г 
packets, albums, accessories 
plies. Also, fine stamps [from 
proval service, buy any or 
turn promptly, lease. 
Stamp, Dept. E100PS, J 
14701. 


16 COLORFUL and 
stamps, the Best of nce 
A space and science fan's dm 
receive other stamps on Fn 
examination. Buy any or 
balance, cancel 
science fiction collection | 
keep, Send 10c, Bunker Hl 
14, Boston, MA 02117. 


54 RADIO, TELEVIS 

POLICE Scanners, Crystals, | 
tectors. HPR, Box 19224, De 
80219. 


= | 


т E 


CABLE T.V. E і 
CONVERTERS. Build 27 
formation send $2.00: C 
P.O. Box 26, Hudsonville, 


Project PM, 
ү Ше. Alabama _ 


CB RADIO 


,Inobile, details-sase, Matco 
Box 316D, Cadillac, MI 


CREASE CB RANGE — Legally! 
Information. SKIPPER", Вох 
C10, Paradise, CA 95969. 


ELECTRONICS, 
STEREO, HI-FI 


EO RECORDERS, Car Stereos, 
rs, Scanners more! Lowest 
E America's hottest catalogue, 
"Alabama Audio, Р.О. Box 67825, 
gham, AL 35210. 


Pc зо CHANNEL 
CABLE T 
CONVERTER 


T oz 


ory 


Lat or 


(FR 


AGH. N Y 42 от le LEL 
„IDEAS 
| 


|561 B pg 


COMPUTER 


ORIZED TR$-BO? DEALER A301 


COMPUTER SPECIALISTS 


1 Up to 15% Discount 
on TRS-BO's 


126-1051 AK LEVEL I. $ 424.00 

'26- 1056 16K LEVEL Il. 688.00 

26-4002 64K | DRIVE. . 3499.00 
1-800-841-0860 TOLL FREE 

MANAGEMENT SYSTEMS, INC. 

| Downtown Plora vircs Canter 

| 115 C. Second Av.. 

| - Coiro, Georgia 3728. 

a (#12) 377-7120 Go. Phone No. 


ECORDS, TAPES, 


etc. 


J Radio Programs On Cassettes. 
как Nostalgic, Box 16365-P, 
, MO 63125, 


DS - TAPESI Discounts to 
all labels; no purchase obliga- 
newsletter; discount dividend 
tes; 100 % guarantees, Free 
L Discount Music Club, 650 Main 
‚ Dept. 4-1080, New Rochelle, 


VIDEO EQUIPMENT 


ЕТТ Tours Exotic Florida 
Catalog $1.00 Refundable. 6946 
Miami Lakes, FL 33014. 


IUSICAL INSTRUMENTS 


pumens Kits From $29.00. Bro- 
Here Inc., 29 Southeast Main, 
ünneapolis, MN 55414. 

: SAWS - Since 1921. De- 
“Sawing News", MUSSEHL- 
130 PS, Delavan, Wisconsin 


NATIONAL Catalog valuable to 
» repairers of stringed instru- 

Imported woods, parts, accesso- 

. Fine German-made violins, vi- 
, basses and bows. Send 25c 
z. 10 9 Credit certificate will 
E. International Violin Com- 
Ltd.. Dept. OP, 4026 W. Belve- 
ve., Baltimore, MD 21215. 


AR, Banjo, Violin, 1 


— лае 


Mandolin 


Materials. Accessories, Books, 
runin Kits, Catalog 50с. Inter- 
MS Supply, Box 15444, 


Е 


Sv ACCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
Models for students, teach 
ers, professionals. Standard 
or Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
Button models too. FREE 
catalog and Importer prices. 

: | ACCORDION CORPORATION 

(PX) Belmont Avenue, Chicago, Ill. 60641 


SONG WRITERS 


- SONGS WANTED. Free Pub- 
Promotions. Broadway Music, 
43B-PS, Sarasota, FL 33578. — 
т set to music, Nashville Music 
tions. Box 40001-PS, Nashville, 


0 FAST Selling" Products. Free 
ire ` Box 91309-X9, 


OPPORTUNITIES 
SYNTHETIC OIL DEALERS Needed. 
Exciting ucts & Opportunities, 


Make More Spare Time Than in Present 
Business or Job. Call: 800- 835-3342. 


REPAIR HYDRAULIC SECRET hee 


details. Hydraulic Parts Supply, Dept. 5 
Box 4157. Brownsville, TX 78520, 


$92.00 FROM Square Foot Plywood 


(Huge Demand). Revealing Proof 25c 
(Refundable ). Woodwins, ridgewater, 
MA 02324. 


ABANDONED INDUSTRIAL SILVER— 


take it! Details: Silver, Box 548, Wood- 
ville, TX T5979. 


VENDING Machine. No selling, Routes 


earn amazing profits. Big Catalogue 

Free. Parkway Corporation, 1930PSB 

Erin cuidas Drive, Timonium, Maryland 
03. 


FREE Mailorder Dropship Business 


Journal! Mailer's World, Box 1355-Р, 
Sioux Falls, SD 57101. 

WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof, Baker, Box 19685, 
Brooklyn, NY 11218. | 

FREE Inflation-Beater Book ''2042 


Unique, Proven Enterprises." Fabulous 
“Little Knowns." Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 


MAKE MONEY, save money with your 


own Money Catalog. Send 25c for free 
copy. Richards Pub ishing, Box 1113-C, 
Wilkes Barre, Pennsylvania 18702, 


$625 WEEKLY! Mailing Program. 
Free Supplies! Free $20.00 Gift! V-J, 
Box 33049H, Tulsa, OK 74135. 


ENJOY EXTRA INCOME! FREE ''Mail- 
order Intelligence Report." Network, 
Box 589 7-A10, Concord, , CA 04524. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. Ex- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave, 2133, Mitchell, 
SD 57301. م‎ 

Start 


MAILORDER OPPORTUNITY! 
profitable home business without ex- 
perience or capital. Information free. 
Mall Order Associates, Dept. 659, 
Montvale, _NJ 07645. 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


EXCITING New Product. High prof- 
its, unlimited market. Rustop, Box 
9S8EGC, Melbourne, FL 32935. 


^ BECOME Tax Consultant - Our stu- 
dents earn $1,000—$3,000 every tax 
season preparing returns — evenings. 
State approved. National Tax School, 
Monsey, 1KM, NY 10952. 


ATTENTION Learn the average work- 


era way to wealth, Free details Multiple 
Choice, 22075 Kessler, Detroit, MI 
48218. 


REMOVE PLATINUM from CATALYT- 


Complete details 
Box 634, 


ІС | CONVERTERS, 
$10.95. Stevil Research, 
Sherman, _ TX T5090. 


LEARN TO REFINE YOUR 
GOLD е SILVER e PLATINUM 
Step By Step Home Method. Also 
Testing Precious Metals For Value 
$14.50, The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 

Angeles, CA 90046. 


С HOW TO START YOUR OWN BUSI- 
NESS. Send $9.95 to: Edge-of-Town 
Business Consultants, P.O. Box 160415, 
Miami, Florida 33116. 


ЕЕЕ 


FREE JEWELRY — Rings- Watches 
Sales Kit. Make 600% Profit. Spotlight, 
156;PS10 Fifth Avenue, New York, 
NY 10010. 

No 


YOUR own mail order business! 
inventory, no shipping, no experience 
needed, Start with famous Giftime drop- 
ship catalog of giftware. Bonus mer- 
chandise stimulates orders. 26 years 
success, Free sample catalog. Giftime, 
Dept. PS, 4700 Wissahickon, Philadel- 
phia, Pennsylvania 19144. Phone 
12151 842-1400, 


` BECOME an ordained minister, Start 
а non-profit organization. Credentials 
and information $10.00. Many benefits! 
Universal Life Church, 1335 Seabright 
Ave., (PS), Santa Cruz, CA 95062. 


LEARN | Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 827, Spen- 
cer, IA 51301. 


"ARENE 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


BELTS And Buckles. Complete Line 
Fast Sellers, сора Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prol- 
its, Complete dealer set up. Free Cata- 
log. Anchor, Box 3958-BPS, North 
Providence, RI 02911, 

BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details. 
Bumper, РОВ 22791 {LLC}, Tampa, FL 
33822. 


VINYL'S Where the money is! Pro- 
fessionallv repair, refinish, recolor fur- 
niture, luggage, car tops. Quick, easy. 
Two small $20 jobs а day earn you 
$1,000 а month. Homes, cars, offices, 
restaurants, unlimited customers, Start 
earning after a few days practice, Sen- 
sational details Free, VIP, 2036 Mont- 


| Drawer H, Granite Falls, 


Time. М" 


selling. No capital to start. Free brc 
chure, Kashbuilder, Box 1132-PK, In- 


dianapolis, IN 46225. | 
НАСО, 


More Money by mail. 
Box 846, Nashua, NH 03 061. 


STOP 
questionable advertisements. 1000 off- 
ers explained. Globe, Box 20588-PP, St. 
Louis, MO 63139. 


PERSONALIZED POSTERS, photos 
all sizes! Earn Money from Home! Free 
samples, including 'Profits in Pictures" 
Postermatic 02-A10, East Providence, 
RI 02914. | 

$25,000.00 In Your Spare Time. 
Home electroplating manufacturing bus- 
iness. Details Free: Write, Peterson, 
Room McC-3-JJ, 1512 Jarvis, Chicago, 
П 60626. 

IMPORT-EXPORT | 
itable world-wide, | 


opportunity, prof- 
order business 


from home, without pt We ship 
plan for no risk examination. Experience 
unnecessary. Free Report. Mellinger, 
Dept. C269A, Woodland Hills, CA 
913 361. 

TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 


Lowest below-wholesale prices, Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave. Dept. 28-94, Woodland 
Hills, CA | 91365. 


MAKE BIG MONEY in jewelry 
full or spare time, Starter kit Уз. 00 
(refundable). Nasco, 310-BXB Lincoln, 
Fox River Grove, Illinois 60021. 


FREE MONEY REPORT 

5,000 unique money sources for new 
or existing businesses and personal 
loans, Borrow from home. Competitive 
rates. Fascinating moneymaking oppor- 
tunities also available. Work from home. 
Own hours. No experience. Proven 
success formula. National Company will 
assist every way possible. No Gimmicks! 
Write: DFC, Dept. 11-B-10, 1145 Res- 
ervoir Avenue, Cranston, Rhode Island 
02920 


. | HAVE MADE A FORTUNE IN MAIL- 


ORDER, selling information! Let me 
show you how, FREE prooi." Mailorder 
Information Services, 2385 Roscomare, 
D-11/1510, Los Angeles, California 
90024, 


MAKE $100 DAILY WHOLESALINGI 

SPECTACULAR home business, 2500 
products below wholesale. FREE DE- 
TAILS! Richway, Box 1729PS, Sonora, 
CA 95370. 


GET RICH! Secret law smashes debts 
—Brings cash and credit. Details free! 
TAM it, Box 350-5, Billings, NY 

5 


PROJECTION TV. . . Make $200.00 + 
per evening assembling Projectors 


Easy. . . Results equal to $2,500 pro- 
Jectors . . . Your total cost less than 
$15.00 ... PLANS, LENS & Dealer's 


information $14.00 . . . Illustrated in- 


formation FREE . Macrocomabx, 
Washington Crossing, Pennsylvania 
18977. 

MAILORDER $1,000.00 Possible 


Monthly Selling Information. Free De- 


tails: AR Enterprises, Box  92-AH, 
Bronx, NY 10465. 
HOT - Stamper Prints Gold Leaf. 


Personalize everything. Print Business 
Cards, Pencils, Matches. Free Details. 
Gold Magic, РОН 24986 (LLC), Tam- 
pa, FL 33823. 


- mm س‎ = — 


MAKE Money in Your Spare Time. 
$2.40. Postpaid. Mary's Gifts, P.O. 
NC 28630. 


I MADE $1 Million in Financial Brok- 
erage. Helped others start. Free details. 
FEA-18, Kerrville, Texas 78028 


PROVEN SUCCESS 


For over 50 years Americans 
have been buying — millions of 
pairs — of P Cushioned 


Comfort shoes. That makes sell- 
ing them an ideal way to supple- 
ment your income part time; or 
oper the many rewards selling 

. Set your own hours. Be 


ire ice. Knapp offers high 


commissions on every sale, 
bonuses plus incentives. No in- 
a No perenne ling Ki 
sary. Free training se t 
to qualified applicants. Invest in 
yourself. "rig your future with 
America's 3*1 direct selling shoe 
any. Write: Scott 
McCutcheon, Knapp Shoes, 5006 
Knapp Centre, Brockton, MA 
02 Tel. (617) 588-9000. 


Made in America 


America works in Knapp shoes. 


Wasting Money answering 


| PER STICKER 
pum EVICE 


PRINTING D 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
MPER—STICKER 
P.0. Box 22791 (LL) 
Tampa, Fla. 33822 


WP ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time, Investment, knowledge or 


| experience unnecessary. BIG DEMAND assembling 


Meli lae: [pet ge. сне handled by 


professionals. | UNE NM ness opportunity, 
=b "BARTA, Вох 248-5) ga 
Walnut Creek, Calif. 94597 
61 MONEYMAKING 
OPPORTUNITIES 


$54.30 DAILY Starting next week, 
No mailorder swindle or stuffing enve- 
lopes ripoff! For information mall 15c 
oststamp: Sbiacient, Drawer 4099, Val- 
ey Village, CA 91607. 


NEW Discovery in Battery Recondi- 


tioning. Eighteen Months Guarantee 
Means "''Big Profits Fast." Electoan, 
7415 Gable Drive, Littl Rock, AR 
72205. 

1500 PRACTICAL MONEYMAKING 
HOME BUSINESSES. Free Booklet. 
Prestons, 511-B Glenwood, Buffalo, NY 


14208, 


BUY RARE COINS WHOLESALE! 
Booklet tells how. $3.00 Mate ns Mike 
Thorne, Drawer KQ4, Mississippi State, 
MS 39762, 


REPAIR Typewriters. Inexpensive 
course quickly trains. Free booklet. 
Athey, B10, Tarentum, PA 15084. 


FASCINATING — PROFITABLE — 
SUCCESS, Mailorder Facts. Shimming, 
Р.О. Box 136, Regina, Sask., Canada 
54Р 276. 


$12,000 1/4 ACRE growing herb 
and flower seeds! We've done the re- 
search, we show you how, 310.00 Mem- 
bership. Seed Lover's Co-op, Dept. 2Р5, 
к, 1256, Truro, Nova Scotia B2N 


FREE DETAILS. Name your income. 
Grow big fast. Guaranteed. Write now. 
Herb's Gifts, Rt. 6, Box 571, Bassett, 
VA 24055, 


WIN Instant Millions in Canadian 
Government Lotteries. Free Details. 
Winfall, Dept. P, Box 554, Town of 
Mount Royal, Quebec, Canada, H3P 
SGT. 


BECOME FINANCIALLY INDEPEN- 
DENT 50 mail order experts reveal suc- 
cess secrets. FREE INFORMATION. New 
Trend, 2035 Ventana Way, El Cajon, 


CA 92020. 


EARN money collecting names! Write: 
Day, 104- P Third, salem, , MO 65560. 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season. We show 
you how, Simple, quickly learned. De- 
tails mailed free. No salesmen. Hurry. 
Big demand, Federated Tax, 2010 Mont- 
rose, Chicago 60618, | 

OWN Your Own Business, Spare Time 
at Home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulara 
free! Write: Bill, Room RC-3-JJ, 1512 
Jarvis, Chicago, IL 60626. 


^X MONEY MAKING BOOKS, Insiders 
tips on Wealth Building Secrets, Cash 
in your pocket, Free Information. F.A.B. 
Enterprises, 440 Van Houten, P.O, Box 
1046, El Cajon, CA 92022. 


^ ERASE DEBTS with little-known law: 
CREATE wealth! FREE report. Blue- 
prints, S10, Box 100, La Grangeville, 
NY 12540. 

LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits'", small] in- 
vestment. Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 934 22. 


NEED MORE MONEY? Examine over 
1.000 ways to earn it full time, spare 
time, part time on weekends! Get 5 
issues of Opportunity Magazine Frec! 
Write: Opportunity, Dept. 572, 6 N. 
Michigan, Chicago 60602. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 

RECYCLE ALUMINUM CANS FOR 
PROFIT. Individuals, Organizations. 
Booklet $3.25 postpaid. Wave Project, 
Р.О. Box 3006, St. Paul, MN 55165. — 


FIRE YOUR BOSS 


World-renowned PhD scientist business analyst is teach- 
ing RADICALLY EFFECTIVE way to AUTHENTIC FINAN- 
CIAL INDEPENDENCE. His MONEY DISCOVERIES 
earn you $7,200 FIRST 3 MONTHS, or refund your $44 
plus 10%. Free information. Dealerships invited 


ACHIEVEMENT | 
Citizens Bank 513-SF, 2500 Lovit" 
Albuaueraue, NM 8711 


p- — rm 


STAINED GLASS 


glean at home iñ you if Spare hme 

Program та МТ а your [rogh o! com 

piereiy illustrated lewons — all profes 

\ ponai tools. many migrering projects 
and more All Tho i ancluded n 


f< out seil study program. Every 

» thing needed to start you on your 
- way lo success FREE INFO 
REGINA CAREERS LID Pub Dept. P§G-100 
l1 Е Man St, Round Lake Park, Il. 60073 


EMPLOYMENT 
INFORMATION 


JOBS OVERSEAS (including Alaska). 
Free Details. Global Employment, Box 
808-Р5, National City, CA 92050, 


^ ANTARCTICA — Complete job list- 
ing. Where, How to apply. $5.00, West- 
bay Enterprises, Box 8 4, Vienna, YA 
DI س‎ ВР 

AUSTRALIA — New Zealand! 
pay! 75,000 jobs. Free transportation. 
Employer listings $2.00. Plus informa- 
tion 68 countries. Austco, Box 4116-F, 
Hayward, CA 94540. 


OVERSEAS... $15,000-$50,000 +. 
Free Information! Employment, Box 
29217-FJ, Indianapolis, IN 46229. 


NATIONWIDE positions. Earn $800.00 


I 


y / 


62 


Weekly! Details $2.00. Hayden, Box 
2261, Elberton, NJ 07740. 
62A HELP WANTED 


$180 Per Week Parttime piece work, 
. America's foremost dictionary 


NY 10010 
63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


2,000 GUMMED return address labels 
printed $5.00. Write: Overlin Enter- 
prises, 5988 Canyon Trail, Elizabeth, 
CO к0107. 


66 AGENTS WANTED 


SS —— M — A 

BEAUTIFULLY Displayed, Inexpensive 
Jewelry ltem. Excellent money maker. 
5. Kurman, 9498 Broadway, New York, 
NY 10010 i M 

INSTANT SALES MAKE COLD CASH. 
Ice and snow coming! Make up to $150 
on single sales for Chemical Ice 
Melter developed by national manu- 
facturer, Ideal product for fall and win- 
ter income. One second demonstration 
sells factories, storekeepers, drive-ins. 
shopping centers, schools. С 
of a kind guarantee. Commissions ad- 
vanced weekly, Free kit, write, PACE 

û, Dept, 212, Slst А Indiana, Kansas 
City, Missouri 64132. 


FREE SHOES! 


rn RETAIL VALUE OVER $45 


I'll show you how you 
can earn free shoes or boota for yourself 


PLUS up to $300 a month In extra lIn- 
come. Show friends and nelghbors how 
they can save $15 to 820 a palr on 
high quality shoes or boota. Selling kit 
free. Write: Gordon King, Hanover Shoe, 
Ine. Dept. 2747 , Hanover, Pa, 1/341 


68 REMAILING SERVICES 


FREE! шыс езен Listing. 
Wanted | Box 471-Р5, 


75551 


69A LOTTERIES 


WIN MILLIONS in Canadian Lotter- 
jes, Lowest prices anywhere, Free de- 
tails, Lucky Buck (PS), Box 171, Sta- 
tion W, Toronto, Ontario, Canada мем 
122. 


70 AUTHOR'S SERVICE 


PUBLISH-SELL INFORMATION. How- 
to booklet $1.00. Cooke Limited, 58-5 
Madsen, Beaconsfield, Que. HOW ATT. 


72 EDUCATION & 
INSTRUCTION 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
PEERY. Philosophy, Psychology, etc. 
School Founded 19 Prospectus 
$1.00. Airmailed. & PA/PS, 
Brantridge Forest School, Highfield, 
Danchill, Sussex, England RH17 TEX. 


` FREE "Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-Р5. McKeesport, PA 15134. 


MEMORY, Sleep Learning. Free Pub- 
lication, DLP, Box 487, Anaheim, CA 
92805 ANE piles тыс еер RS 

DEGREES, Thesis Method, Brochure. 
$1. North, Box 3348, Tulsa, OK 74101 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doc- 
torates, Most subjects. Free Prospectus. 

‘irmail $1 refundable). College Reg- 
ar, Dept. 1032, JBCM-Colleglate, 
" WCIV 6XX, England. 


(New Agents 
Atlanta, TX 


| vidoals for 
| tion and Social Sciences 


AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Libr "FREE'" with 
enrollment. 515-423-5242, Col. Gordon 
E. Taylor, Р.О. Box 949, Dept 3, Mason 
City. IA 50401. || ——— 

UNIVERSITY DEGREES! "o Classes, 
Fast, Economical. Accredited, FREE Re- 
vealing Details. Success, Box І, 50. 
510, Columbus, OH 43213 


EARN HIGH SCHOOL DIPLOMA 
AT HOME FASTI State listed. Lowest 
tuition available. Individual counseling. 
Credits awarded for job experience and 
previous courses. Free school ring. Call 
free: 1-800-327-8103. Cambridge Acad- 
ету (PS-10), 409 E. Osceola, Stuart, 
FL 33494. 
SCHMOLARSHIPSII Med. Dent Student 
Loan Guide. $5.45. Box 5347-PS, Wash- 
ington, DC 20019. 


LEARN Dowsing, Radionics, Radics- 
thesia and E.S.P. Subjects, Free Illus- 
trated Catalog. Courses and Equipment. 
iAirmailed $2.00.) Established 30 
Years: Bruce Copen, Um Danehill, 
Sussex, England RH17 EX. 


` GOO, Are You Tiere] Experiment. 
Free details. Sunburst, 699 North 200 
West, Dept, PS 10, Provo, UT 84601. 


^ ELECTRONICS CAREER TRAINING 
By Mail. G.I. Bill, FCC License, Color 
TV. Broadcasting, Engineering. FREE 
School Catalog, School Rep will try to 


call. Write Cleveland Institute of Elec- 
tronics, Inc. (CIE, Dept. WPS-64, 
1776 East 17th Street, Cleveland, OH 
44114. 

WELDING TRAINING. Pasic and Ad- 
vanced for Major Processes — Arc 
iStick), MIG, TIG, Gas, Pipe all "m 
cesses. A non-profit school. Accr 


member NATTS. Approved Ohio 70- пой 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 80, Troy, 
OH 45373. 


BARTENDING — Bar Management 


Home Study, Bartending Training, 3843- 
G San Fernando Road, Glendale, CA 
91204, 


ELECTRONICS Degree | BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


` LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
98501. one Box 24-A, Olympia, WA 
na 


LEARN Acupuncture Moxibustion easi- 
est way, Box 35676, Vancouver, Canada 
V8M 4С9. 

UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, PH.D.s ,.. Free re- 
vealing details. Counseling, Box J389- 
PS10, Tustin, CA 92680. 


‘COMPUTER. PROGRAMMING. FIND 
OUT IF YOU QUALIFY BEFORE TRAIN- 
ING. NO COMPUTER EXPERIENCE RE- 
QUIRED. TAKE FOUR PART TEST 
FIRST. МО DIFFICULT MATH. UNDER 
$10.00. UNBIASED GRADING, Infor- 
mation Management, 20600 Main, Suite 
45, Carson, CA 90745, 


MEDICAL ELECTRONICS TECHNOLO- 
GY. Home study. Troubleshoot Medical 
Instruments, University Rems-5, Box 
9622, Fresno, CA 93793. 


SELF Teaching Texts: Mathematics, 
Electrical Circuits, HVAC Systems. 
Write: Science Correspondence School, 
Р.О. Box 765, Painesville, OH 44077. 


LEARN JET-GAS TURBINES! Home- 
study training - Theory, Operation, 
Maintenance, All Systems, Overhaul, 
Technical Skills = Aircraft, Nonaircraft. 
Diploma Awarded. Established 1957. 
AMERICAN JET SCHOOL, Dept. PS, 
Darby, MT 59829, 


KENSINGTON UNIVERSITY 


plications from mature indi- 
r'a Master's and Doctor- 
al degrees in doom En neering Educa- 
. No reside dream. 
о nee n. 
dg Aor of савти 
our wor ence may coun 
gehen p Send Resume or 
MER эре for evaluation. 


Kensington University, 
(P.O. Box 2036), 512 E. Wilson Ave, 


INSTANT MEMORY 


he new way to remember 

simple method of acquiring а powerful 
memory. No memorvation, no keywords. Release your 
photographic memory. Learn "how you remember, 


A short 


"why you forget Discover your natural ability to 

recall everything. Send for free information fo 
INSTITUTE of ADVANCED THINKING 

 M|M5PS$ VialaPaz, Pacific Palisades, CA 90272 


FORGET FORGETTING! 
People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, ete.) professor. PhD test ratings 
{i taniord, Yale, eorgetown-trained scien- 
tist, book reviewer): ''far surpasses other 
methods’’ ''memory gains 200%+ in 2 
weeks. '' For free facts (before you forget): 
ACHIEVEMENT, Suite 5135, 
2500 Louisiana N.E. Albuquerque, NM 87110 


SIGN PAINTING 


JD. SS oe 
MODERN Cartooning Taught by Mall. 

Write for Free Brochure. Cartoonerama, 

Box 263-CR, Branford, CT 06405. 


LEARN Sign Painting—Free. Cata- 
logue. Kaufmann Supply, Centertown, 
MO 65023, 


76 DETECTIVES 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators Training School, 
Dept. ы Р.О. Box 1890, San Pedro, CA 


DETECTIVE Profession, 
study; free tle-tack or аре pin, certif- 
icate, future, Professio Investigators 
Training School, Dept. 
1890, San Pedro, CA 90733, 


77 LOANS BY MAIL 


IMMEDIATE Loans and  Outright 
Grants to individuals refused elsewhere. 
98% Accepted! Associates, Box 98-P3J, 
Brooklyn, NY 11235. 


BORROW FROM | HOME 
ANY amount, any purpose, within 30 
days. Competitive rates. Also, you can 
earn unlimited income as our mg 


—= س 


tional 
| No Gimmicks! 
11-C-10, 1145 Reservoir 
Avenue, Cranston, RI 02920. 


` BORROW $25,000 "overnight." Any 
purpose. none See indefinitely! Write: Suc- 
Researc Tw 29263-FJ, India- 


IN 4622 


` BORROW S30 000 ' "overnight." Re- 
pay anytime. Free details. Infohouse, 
Box 1004PS, New York, NY 10278. 


` QUICK ФСАЅНФ Signature Loans! 
Write: National 507 - PS Fifth Ave., 
New York 10017. 


GET cash granum Govern- 
ment. i Never карду Also, cash 
loans. All Ages Eligible. Complete 
information, $2  irefundable). Sur- 
plus Funds-PS-R, 1629 K. St, Wash- 
ington, DC 200068. 

WINEMAKING 


78 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries, Box 57498, 
Rochester, NY 14615. 

WIMNEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
rye Box T&50-N. Independence, MO 
6405 


BREW finest beer from quality in- 
gredients, Free catalogue, Bacchanalia, 
Box 51PS, Central Village, MA 02790. 


BEERMAKERS-We're Specialists! Free 
Catalog Newsletter. William's Brewing. 
Box 461-P9, Oakland, California 94604. 


‘WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
12216H, Minneapolis, MN 


 BEERMAKERS, Winemakers. Free Cat- 
alog, Recipe, Finest Ingredients, Equip- 
ment, Service. SPI, Box 784-S, Chapel 
Hill, NC 27514, 


WINEMAKERS . —  — BEERMAKERS . س‎ 
GASOHOL. Free Catalog. Equipment 
Supplies, Continental, Box 65016-P5, 
In ianapolis, IN 46268. 


BEERLOVERS! Finest homebrew in- 


gredients, supplies. World Famous 
COMP brewing outfits. Free de- 
tails, handbook. Duane Imports Ltd., 


Department P5100 В. 508 Canal Street, 
New York, New York 10013, 


79 BUY IT WHOLESALE 


SSS LN ت ت‎ 

RINGS, Jewelry priced 130% below 
retail rice! Сашок. $1.00 (refundable). 
Anka- 95 Washington, West War- 
wick, RI 02893. 


ARTIST Paints, Brushes, Catalog 50c. 
Ardesign, Box 122-S, Mt. Holly, NJ 
08060. 


REPLACEMENT PARTS for Chainsaw, 
Motorcycle, Snowmobile, Small Engines. 
Wholesale prices, 48 hour shipment. 
Free Catalog. Manufacturer's Supply, 
Box 157PS, Dorchester, WI 54425. 

` 400, 000 BARGAINS Below Wholesale! 
Many Free! Liquidations , . . Closeouts! 
... Job Lots .. . Single Samples. Free 
details. Worldwide Bargainhunters, Вох 
7T30-B. Holland, MI 49423. 


CLOSEOUTS - general merchandise. 
Below wholesale, Send 25c for catalog. 
Chips, 1223J - 39th Street, Brooklyn, 
New York 11218. 


ADVERTISING 
AGENCIES & SERVICES 


———————  —— M  — ee 

EXPERT Assistance for mailorder, ad- 
vertisers, Ratebook leading newspapers. 
magazines $1.00. Chicago Advertising 
Agency, 28-ES Jackson, Chicago 60604. 


80 


OFFICE SUPPL 


FREE Rubber Stamp Cat 
denberg, Box 1008, Моо 
28115. 


RUBBER Stamps. Free Catalog. 
G-100, Mt, | 


son's, Brownsville Rd. 
non, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE- X RUBBER STAMP PRI 
li ted 


or к Shipped and Day Received Custom М 
ufacturers, Box 211-PS, Spring! 
MO 658 65801. : | 


` PRINT YOUR OWN — Printing Pr 
es. Type. Supplies Direct From Fact 
Send 25c for Catalog and Samples 


Kelsey Company, DS, Meriden, 
06450. 
86 RAZOR BLADES, 


SHAVERS 


Se 


New Norelco? Sharpen 
KEEPS YOUR SHAVER 
SUPER SHARP 


Special, scientifically-designed 
fits all Norelco® and rotary shavers 
&ntees smoother, faster shaves Ma 
shaver good as new in seconda. Safe, esi 
use — lasts for years, saves buying repli 
ment bladea. 

Gives your shaver the sharpest сыс 
pe possible, Use just once a mont - 

еер your razor operating at peak еб 

t cleaner, smoother, better- than- + 


LEVER. 

Only $2.98, plus 50e », hanc 
Order 2 for only $5.50; 70e pp & hálg 4 
Rea. of CA, CO, FL, IL, NY, РА, VA, VT, 


add appropriate sales tax. 


POPULAR SCIENCE SHARPENE 
Dept. 1080, P.O. Box 5115 
New York, N.Y. 10163 


88 OLD GOLD, JEWELRY 
WANTED 


йй 
BUYING School — Wedding E 
$20 $ Immediate Pavo 


Reliance Metals, 50-PS Margin, ғ 
MA 01970. 


HIGHEST CASH IMMEDIATELY 
Old Gold, Silver, Platinum, 
Gold Teeth, Watches, Diamonds, 3 
Р Free Information. Rose in 
, 29-¥ East Madison, Chicayg¢ 
608602, Established 1934. 


HIGHEST CASH for Gold, 
Gold Teeth, Rings, Diamonds, Wat 
Silver, Platinum, Mail Articles T4 
Free gift with Information. 
Gold & Precious Metals. 6 E. 
Dept. 257, Chlcago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


Jew 


Ma 


Tools, 
American, Box TT-BX, Fox River G 
IL 60021. 


90 GIFTS 


PERSONALIZED  Matchbooks 
inexpensive gifts, unique calling c 
Write: O'Brien, 808 Tharp %31 
Arlington, TX 76010. 


91 OF INTEREST TO ALL 


MESSIAH PROMISED LIFE ti 
overcomer, Read and learn ец 
what vou must do to escape the ci 
tery. Send for your free copy of ' 
Psvchology of Purity and Chastit: ^ 
SCHIZOPHRENICS INTERNA TIO 
заа. Wilkes Drive, Ft Work 
161198. 


6 


" — MODELS —SHIPS, 
‘ARS, PLANES, ROCKETS 


Hadio Controlled. 
Sig Company, 


L Airplanes. 
fe Catalog $2.00, 
Btezuma, IA 50171. 


WECHANICAL BIRD holds re record 
ht time. Order simple to follow model 
ns, £6.00. AE тойон, Р.О, Box 
t22., Fort Worth, TX 76 1B, 


peas museum .-quality “Ship mods models, 
models, dollhouse room settings. 
lo Model Catalog features complete 
fittings, plans, construction ma- 
, tools, ""How-To'" books. 88 
pa. Only $1.00, James Bliss & Com- 
Dept. PS, Route 128, Dedham, 
762026. 


|: FOR INVENTORS 


IONPROFIT foundation helps inven- 
һ Widest range of services. Free 
ording forms, Free evaluation, Al- 
ited Inventore Foundation, 501-A 
а, Colorado Springs, CO 80909. 


"MATEMT IT ECONOMICALLY! Free 
tils. N. Rainer, 2008 Fondulac Rd., 
Bin VA 23229. 


DEA inventions, new products 
ded innovative manufacturers. 
fketing assistance available to indi- 
uals, tinkerers, universities, compa- 
i with feasible concepts, Write for 
IPS, IMI, 701 Smithfield Street, 
sburgh, PA 15222, 


ISTERED PATENT ATTORNEY. 

Hications and Searches. Mall Service. 
Preliminary Review, Box 392PS., 
Iwood, N NY 10546. 


Ew! ^ "Patenting Your Invention 
arself!'" $29.95. Guaranteed! Regis- 
id Practitioner, 7400-PS, Washing- 
¿DC 2 DC 20044. Invention Record Free! 


SMOTOCOPIES, Any Patent - send 
über, $10 = Loew, Box 990, Arden, 


28704. 

WARN how to offer your invention 
sale or lease. Free Booklet Out- 
procedures, royalty rates, re- 
ents, Kessler Sales Corporation, 
i0-FI, Fremont, OH 43420, 


но! To Invent, 40 Page Step By 


p Illustration Guide, Log Sheets — 
Es, etc. $9.50, Shephard Roberts— 
ntor, Box 136- 810, 


1121 ^ Brooklyn, 


File Yourself Learn "From An Inven- 
tor $9.95. Robert Mobley, Route 1. 
Hox 53B, Henry, TN 382 


PATENT LAW FIRM, 2 by by 
registered practitioners, provides patent 
aervices for reasonable fees, 9359.5 
Torrent Row, Columbia, MD 21045. 


VALUABLE BOOK shows step-by-step 
process of how to sell and protect your 
inventions. Free information, Halls of 
Ivy Press, Dept. C-502, 1: i 

CA 91805. 


Street, North Hollywood, 

PATENTS, COPYWRITES, | TRADE. 
MARKS. Economical Guidance from 
Registered Patent Attorney on Two 
Cossettes, FREE Forms, Documents. 
Guaranteed! $20 plus $2.50 postage. 
Manitou Tape Industries, Box 813-Р5, 
Manitou Springs, CO 80829. 


94A PATENT 
ATTORNEYS 


PATENT Attorney: 


Electrical, Mechan- 


ical; Free Estimates; Searches, Applica- 
tions; 2 John Marshail Lane, Madison, 
NJ 079840; (201) 377-9315. 


95 INVENTORS WANTED 


MANUFACTURER SEEKING 
TIONS. ADVANTEK 
1100 ivth NW. 
20036. 


INVENTORS: И you you have an an inven- 
tion for sale or license, write for [ree 
booklet explaining how we can help 
you, Kessler Sales Corp., C-710-IW, 
Fremont, Ohio 43420. 


INVENTIONS WANTED 
FREE CONSULTATION e NO IDEA TOO SMALL 


: INVEN- 
INTERNATIONAL, 
WASHINGTON, DC 


American Inventors Corp. 
59 Interstate Dr. Dept PS 


Wesi Spr id, MA 01089 (413) 737-5376 
A Fee Based Marketing Company 
97 GOOD EATING 


WILD Game Recipes and Instructions, 
Venison, Birds, Rabbit, Squirrel. $2.50. 
Mountain Lady, Box 33481, Denver, CO 
A02 43. 


NEW! Delicious Headcheese from in- 
expensive pork hocks, Complete instruc- 


tions, $2.00, Golconda International, 
Box 842, Cornwall, Ontario, Canada 
K6H IYO 


RECIPES for Toddlers, Daily Menus, 
Easy to oat fast foods, Send $3.08 to 


Toni Loulse, Box 4241, Trenton МЈ 
08610, 
99 FOR SALE MISC. — 


For Car, io 
Boat, Home, Office 
an Emergency 


7-WAY TOOL 
I's an ingenious combination— Hammer, 
Tack or Nail Puller and Bottle opener all in 
one. Compact 8" chromed steel. Built lor gen- | 
| erations of service. 
Insulated handie for safe, steady grip. 
Tucks away in kitchen or desk drawer, glove 
| compartment or boat emergency kit. 
Only $3.98 + B5€ postage & handling. 2 for 


| just $6.98 + $1. post. & hdig. (Add applicable 


sales tax in CA, CO, FL, IL, NY, PA, VA, VT, 
WI). Send check or MO to: 


Popular Sclence 7-Way Tool 
Dept. 1080, PO Box 5220 
York, N.Y. 10163 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
wood, MA 02062 

CARBIDE, Tantalum, 
and Silver, Top Prices 
trial Salvage, 12589 Minges, Battlo 
Creek, MI 40017. (616) 979-4015. 

SCRAP SILVER ELECTRICAL CON- 
TACTS, Forklift Contacts, Industrial 
Scrap Silver, Sterling. Send sample for 
my offer. All samples Returned. Robert 
Leszczak, 652 Myrtle St., Elizabeth, 
NJ 07202. 


Gold 
Indus- 


Stellite, 
Poley's 


METAL DETECTORS 


GOLD, SILVER! Find Valu “oins, 
Rings, Jewelry with Боны, metal de- 
tectors. Free catalog: Gold Mountain, 
Box 40507-X. Garland, TX 75040 


FIND old coins, jewelry, gold nug- 


gets, New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L N. 
7th Ave. Phoenix, A: AZ 85013 . 


with Ultra Sensitive DIRECTIONAL Locator 
| SEND FOR 
FREE INFORMATIVE BROCHURE 


sait 
=" RESEARCH PRODUCTE | 


ох EE TAMPA. FLORIDA 33611 | 


MAPS 


FLORIDA їйїр maps. Truly easy to 
use. Send $2.50 each—aleo need Florida 


distributor. 
River Ridge, 


104 


CIR Products Inc.. 
Lansing, MI 48917. 


VACATIONS, 
RESORTS, TRAVEL 


SAVE on luxury cruise! (passenger 
ship or freighter). How? Ask TravL- 
Upe, 197-08 Depot P20a, Flushing, NY 


5432 


7105 MISCELLANEOUS 


ORNAMENTAL Iron designs. 
1600 beautiful, practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
P.O, Box 20005- S, Salt Lake City, UT 
84120. 

POKER — . How | to make money play- 
ing poker. Report tells you how, $1.50, 


Ohio Residents add 4% Sales Tax. 
House of Loray, 6800 Luna Lane (PS), 
C ‘arrollton, Ohio 4 4615. 


“HOW To Play Poker For A Living In 
The Coming Economic Crash." $3.85. 
Surf Publishers, P.O. Box 6650, Ox- 
nard, CA 93030. 


COLLEGE Students! — — Improve your 


grades! —Termpaper catalog —306 
pages —10,278 titles —Rush $1.00 
(Refundable!) —Research, Вох 250180 
Los Angeles, 90025. (2131 477-8226. 
WIND Generator Slow Speed, 
450Watts, 48Volt, Regulated $135.00. 
For more information write: Radio 


Vision, Rte. 25, Centereach, NY 11720. 


UNIVERSAL CONSTANT ENERGY 
SANK, Non-Heat Space-Related Power 
Units, 24 HR Power - Zero Pollution = 
Zero Fuel Cost. Information And Draw- 
ings 510.00. Custom Unit Consultation, 
Engineering Available On Contract. Pine 
Design Inc, 121 Greencastle Circle, 
Springfield, IL 62703. 

FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
14! 451 Thurston Road, Rochester, NY 

Biv. 


IDENTIFICATION Card Catalog. Free 


A rr 303 East Main, Barstow, CA 
105A HEALTH 


AT LAST! CHINA REVEALS Her 1,300 
Year Old Stay-Young Health Secret 
Send Self-Addressed Stamped Envelope 
for Free Details. Central Valley As- 
soclates, 2314-G Morell БЕ, Sacramen- 
05833. 


` ATHLETE'S FOOT—SURE CURE, in- 
structions, money back guarantee, 
53.00, Rockstar Enterprises, Box 2816, 
Cheyenne, WY 82001. 


106 PERSONAL 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational, 
Free Details. Acquarian Church, 432-P5 
PCH, Hermosa Beach, Ca 90254. 


DIVORCE! | Overcome prejudice. Save 
kids, money, Literature, expert attorn- 
evs. Free information. MEN'S RIGHTS 
ASSOCIATIOM, 189A, Forest Lake, MN 
55025. 


GAMBLERS——Free! Win lifetime in- 
come from dice, roulette, thoroughbred, 
harness, dog racing. Guaranteed! Re- 
search, Hox 551 PS39, Mineola, NY 
11501 


WHIPLASH? OTHER 


"| Al MIND TES = ص‎ 

OTHER 90% OF YOUR MIND). 
| Booklet, Total Mind Power D). 
tute #18, I Larkspur, CA 94939, 


BE Ordained Minister - $10.00 Do- 00 Do- 
nation. Perform Arriages, etc. Legal 
Credentials. World Church. Route 2, 
Goodlettsville, TN 37072. 


INVESTIGATOR 


Tv ra 


5. Latest Electronic 
Aids. Write: Clifton, Box 220-F, Miami, 
FL 3: 33168. 


` GUARANTEED tax refunds ‘possible. 
$4.50, Taxes, Box 664, Fairhaven, MA 


02719. = 
YOU can get a job!! Learn how — 
Free Details . . КВТ Ente - wed Box 


274-PS, Levittown, NY 11 


A COMING Whirlwind to — this 
earth! Free Information! Write: Har- 
vest. PS, Jefferson City, MO 65102. _ 


ш‏ ت 


NEED CREDIT? Get a Visa, Master 
Charge Card — with no credit check. 
GUARANTEED! Plus other credit secrets, 
Free details, Send S.A.5.E, to: Inflation 
Reports, PS-1, P.O, Box 60148, L.A., 
CA 90060, 


سے سے — 


INCREASE SALARY GUARANTEED 


RESULTS. $2.00. Blueprints, 7131 
Owensmouth, В-58-Р= Canoga Park, 
CA 91303. 


OTHER INJURY? COL- 
LECT  $10,000-$100,000, DETAILS. 
SASE. TEACHER, 318 Bird Ave. El 


Paso, Texas 79922. — | 
COLLEGE DIPLOMAS WITHOUT 
by Mall. 


CLASSES. Accredited Degrees 
Free Detalls. EACS. Box 33428, Seat- 
tle, WA 98133, 


UNIVERSITY DEGREES BY MAIL. Le- 


gal, Fast, inexpensive, revealing 
detalis. Counseling, Box 389-SP10, Tus- 
tin, CA 92680. 


gg] ^re you really the genius, or dullard, you think 
you are? 
ш Are you too intelligent for your curent 


occupation? 


ш You know what color your eyes are, your 
|  weighi, and how tall you are; why not discover 
— C —— С 


Й. comprehensive Inteligence Exam in Ihe 
privacy of your own home. All scores are kept com- 
pletely confidential. Retum our test with your answer 
sheet and we will inform you of your level of intelli- 
gence in relation lo the rest of the American popula- 
tion. Send $8.45 to: 


INTELLIGENCE TESTING 
CENTER : 
P.O. BOX 214772 


7107 HEARING AIDS — 


FREE HEARING AID CATALOG - Save 


l5 by Mail! Write: "MONEY-SAVERS", 
9530-Р510 Langdon, Sepulveda, CA 
91343, Not sold | in California. 

HUGE SAVINGS. Eliminate dealer 
markup. Free Trial Batterles whole- 
sale, Terms Arranged.  Lloyds-PSC, 
Rockford, IL 61104. 


NEW - Hearing Aids, Batteries, Dis- 


count Prices Free Details. Write: 
Rhodes, Dept, 69-D, Brookport, IL 


HEARING AIDS 


Q CATALOG FREE! 


[ SUPER SAVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 

Dito HALF! No salesmen. Sold b 

g ^'^ MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEYSAVERS, 

§ Dept. PS-10D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

| Not sold in California. 


2» PRICE 


ge Glasses, Pen or Pencil 
n this easy-to-reach 


HOLSTER 


Residents of CA, CO, FL IL. NY. A, VA, VT, WI add 
sales tax. To order, send check or MO to: 


TMM HOLSTER, Dept. PS1 
PO Box 5220, New York, N.Y. 1 


UE 
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Pop 


Science 


B.A.E.'s Rabbit 
ble of providing over 
60 mpg, is EPA-certified. Catalog illustrates 
many true bolt-on B.A.E. turbocharger systems 
available for most popular gas or diesel ver- 
sions of foreign and domestic cars. $3 


1001 Now Get Over 60 
Diesel turbocharger, ca 


1002 Conserve Water and Energy—and 
Save Baron Water Savings Systems’ brochure 
describes water- and energy-saving pulsatin 
shower heads, which deliver both conventiona 
spray and vibrant pulsating action as they save 
you money. Free 


1003 How to Motorize Your Bicycle Literature 
from Bumble-Bike Motors examines the many 
pleasurable benefits of a motorized bicycle, in- 
cluding 200 mpg. Specifications are also includ- 


ed. Free 

1004 ResidentialHomes Package from Cathe- 
dralite Domes offers floor plans, building-pro- 
cess information, and a color booklet that fea- 


tures interior and exterior photographs of dra- 


matic, energy-efficient Cathedralite Dome 
Homes. $4 
1005 Windshield А Informative flyers 


from Clear Star describe how to efficiently re- 
pair a stone-damaged windshield without hav- 
ing to replace it. 


1006 Home Water Well-Drilling Equipment 
You can drill water wells to obtain clean, pure 
water for all your needs. Deeprock Mfg.'s “Hy- 
dra-Drill" package explains how. $1 


1007 Velero Leisure Products Pamphlet dis- 
plays 27 unique products— versatile, sturdy, sa- 
cure, and easy to use—designed to make your 
leisure-time activities and do-it-yourself 
projects safer and more enjoyable. Free 


1008 The Edmund Scientific Catalog This 
1979/1980 colorful guide shows over 4000 
unique science-related products and gift-giving 
ideas, including many books, surplus parts, and 
build-it-yourself kits. Free 


1009 Custom-Bullt Homes Evans Prod- 
ucts’ 100-page Capp Home Planning booklet 
features over 50 designs and floor plans that can 
be completely and economically customized to 


TM 


complement your individual imagination. $2 ~ 


1010 Up to 15 Percent Better Gas Mile- 
age Flex-a-Lite's brochure describes how Elec- 
tra-Fan, a thermostatically controlled cooling 
fan, can improve your car's performance and 
increase power. Free 


1011 Auto Theft Deterrent System Pamphlet 
from Identicar International outlines how this 
tpud protects your vehicle from theft without 
kill switches, fancy alarms, or inconvenient de- 
vices. Free 
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be directed to the address а! the foot of the table-of-contents page 


Please send the items checked below. | am enclosing 50g handling charge 
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1012 Amazing Macco Caulk  Leaflet provides 
tips for money- and fuel-saving caulking appli- 
cations around the home. Their adhesives-se- 
lection chart guides the do-it-yourselfer by list- 
ing the types of caulks to use on various 
projects. 15€ 


1013 DIY Kitchen-Cabinet Installation Six- 
teen-page guide gives step-by-step instructions 
on how to install and maintain your own kitchen 
cabinets. Merillat Industries' booklet covers ev- 
erything from removal of old cabinets to cabinet 
selection and installation. 75€ 


1014 Grandfather Clocks Howard Miller's 
booklet displays a complete selection of the fin- 
est in grandfather and wall clocks in a variety of 
styles, including adaptations of classic Ameri- 
can originals. Free 


1015 Stop Auto Rear-End Sag Avoid poor and 
unsafe handling and riding. Moog Automotive's 
16-page brochure explains how the CarGo Coil 
works to combat sag, scrape, and sway on your 
car's overloaded rear end. Free 


1016 Remodeling Ideas Color pamphlet of- 
fers suggestions on'how to remodel your house 
with red cedar shingles and handsplit shakes. 
Photos show before-and-after sequences of the 
spotlighted projects, which range from simple 
over-roofing to major remodeling. From Red 
Cedar Shingle & Handsplit Shake Bureau. 25€ 


1017 Air Compressors Soft-cover, 160-page 
handbook with over 350 illustrations explains 
how to choose and use an air compressor, and 
describes the versatile air compressor by Camp- 
bell Hausfeld. The book also includes a range of 
time-saving home, vehicle, and garden ideas for 
do-it-yourselfers and hobbyists. $4.95 


1018 Windows and Condensation This 64- 
page booklet from Season-All Industries shows 
the proper use of vapor barriers and attic venti- 
lators to avoid energy losses and the relative 
humidity and temperature differences that can 
ice up windows. $1.95 


1019 Stop Overloads and Short Circuits SGL 
Waber Electric's pamphlet examines the many 
advantages of their 15-amp multiple outlet 
strips, which can protect against overloads and 
short circuits by instantly multiplying and relo- 
cating electrical outlets. Free 


1020 CB Antennas Informative buyer's guide 
from Shakespeare offers assistance in under- 
standing the fundamentals of CB antennas. 
Free 


Please send cash, check, or meney order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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THIS COUPON EXPIRES DECEMBER 31, 1980 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec. 
ifications to help you in planning the purchase o! 
a variety of products or services offered by thes: 
dependable companies. The convenient orde: 
form will save you time and postage. 


1021 South Carolina Vacation Brochure fron 
South Carolina Parks, Recreation & Tourist 
acks the fascination and beauty of this state’ 
aches, islands, mountains, and 300 years o 
history into 64 colorful pages. Free 


1022 Home Planning Two books provide 3 
plans of different styles, levels, and square foo! 
ages for the do-it-yourselfer. From Spectrum : 
Design. $5 


1023 How to Waterproof Your Base 
ment Fold-out leaflet from Standard Dry Wel 
features schematic drawings of house exterior 
and basement walls, pinpointing concrete an: 
masonry trouble spots. Also contains informa 
tion on how to safeguard against water dam 
age. Free 


1024 Chain Saws and More Stihl's catalo 
displays complete line of chain saws, brush cu 
ters, and commercial/industrial products, in 
cluding specifications. Free 


1025 Steam Baths Complete steam-beti 
package includes information on easy install: 
tion in private homes, apartments, offices, et 
Tub or shower doubles as a professional stear 
room, the heart of which is an easily hidden 
compact electronic steam generator. Fron 
ThermaSol. Free 


1026 Waterproof Masonry Walls This 16 
page, illustrated guide from United Gilsonit 
Laboratories explains how to waterproof ms 
iA pans providing a barrier against seep 
age. | 


1027 Wood-Finishing Tips Watco-Dennis book 
let shows how to seal, prime, finish, ard 
protect your wood easily and with professions 
results. Free 


1028 Protect Your Camera Lens Brochure de 

tails a new system that protects your ler: 

against impact, dust, water, and scratches. Ths 

Supreme Lens Cover screws into most lenses, 

zo it can't get lost. From Wee Rabbit Enterprises. 
ree 


1029 The Woodworkers’ Store This 112-page 
catalog/manual displays a wide selection of ve 
neers, wood products, specialty hardware tools, 
EN materials, books, plans, and much 
more. 


1030 Play Olympic Golf Whispering Palm: 
Golf and Country Club offers a new playing 
range concept for you to sharpen your sho- 
making. Free 
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Black & Decker Power Tools 
Make Your Work Easier 


When you're working with the best, no job seems difficult. And these K mart 
sale-priced Black & Decker Power Tools will perform with the best of them. 
The double-insulated Variable Speed Jigsaw has a slide switch for speed 
control and a combination rip fence and circle guide. 
The — Action Finishing Sander smoothes wood surfaces with the 
orbital action of a tlt 4¥2-inch by 11-inch sanding area. 
The versatile 3s-Inch Drill has a recessed locking button that prevents 
accidental lock-on, and drills metal, wood and masonry with equal ease. 
The 7%-Inch Circular Saw will master almost any wood cutting task, with a 
15-horsepower motor for maximum output and two handles for steady control. 
The 5*/2-Inch Circular Saw is an easy to handle lightweight that has a 
E sturdy steel wraparound shoe for added support, plus bevel and 
Variable Speed Jigsaw — depth-of-cut adjustments. 
: | Make your work easier, with а К mart sale-priced Black & Decker Power 
$48.97 Tool, on sale at over 1700 K mart stores across the U.S.A. 


Uo ——— m LN Single Action Finishing Sander 


Model No. 7480 


:29.97 
Е 


* —À (oa E h - "imd Model No. 7104 
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7Z'4-Inch Circular Saw A 
Model No. 7390 


$ à |  SVeInch Circular Saw 
* | — ». Model No. 7300 


Quality at a K mart price. Nice. 


THE SAVING PLACE" 


Copyright 1980 K mart Corporation Troy, Michigan 48084 
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